Foundry Trade Journal, January 1, 1942 


\\ 


NX 


TRADE JOU 


WITH WHICH IS INCORPORATED 1HE IRON AND STEEL TRADES JOURNAL 


fstablished 1/902 


RNAL 


Vol. 66 


Thursday, January 1, 1942 


No. 1324 


THE FOUNDRY TRADE JOURNAL 
49, Wellingten Street, London, W.C.2. 


WARTIME ADDRESS to which all communications should be sent 
until further netice :— 


3, Amersham Road, HIGH WYCOMBE, Bucks. 
Telegraphic Address : ‘* Zacatecas, High Wycombe."’ 
Telephone: HIGH WYCOMBE 1792 (3 lines). 

@ PUBLISHED WEEKLY 
Subscription Terms (Home and Overseas): 2is. per annum. 
All Subscriptions are payable in advance. 


OFFICIAL ORGAN OF 
The Council of lronf dry A 
The Institute of British Foundrymen 
The Institute of Vitreous Enamellers 
The Welsh Engi s’ and F. 


The Foundry Trades’ Equipment and Supplies 
Association 


aA 


Institute of British Foundrymen 
PRESIDENT : 1941-42 
Major R. Miles, M.Eng., Head Wrightson & Company Limited, 
Thornaby-on-Tees. 
LIST OF SECRETARIES— 

General Secretary: T. Makemson, Saint John Street Chambers, 
Deansgate, Manchester, 3. London Office: 49, Wellington 
Street, W.C.2. 

BRANCHES 

Birmingham, Coventry and West Midlands: A. A. Timmins, F.I.C., 
21-23, St. Paul’s Square, Birmingham, 3. 

East Midlands: S. A. Horton, ‘‘ Three,’’ Mostyn Avenue, Little- 
over, Derby. 

Lancashire : A. Boyes, ‘* Roseville,’’ 7, Kirkstall Road, Davyhulme, 
Manchester. 

London: V. C. Faulkner, 3, Amersham Road, High Wycombe. 

Middlesbrough (pro tem.): J. K. » North-E n iron 

Refining Company, Limited, Stillington, Stockton-on-Tees. 


Newcastle-upon-Tyne: C. Lashly, Sir W. G. Armstrong, Whit- 
worth & Co. (lronfounders), Ltd., Close Works, Gateshead. 


Scottish : J. Bell, 60, St. Enoch Square, Glasgow. 


Sheffield: W. Webb, B.Sc., 20, Brookfield Avenue, Swinton, 
Mexborough, Yorks. 


Wales and Monmouth : J. J. McClelland, 12, Clifton Place, Newport. 


West Riding of Yorkshire: S. W. Wise, 110, Pullan Avenue, 
Eccleshill, Bradford. 


South Africa : F. C. Williams, Mutual Building, Corner of Harrison 
and Commissioner Streets, Johannesburg. 
SECTIONS 
Bristol : A. Hares, 167, Ridgeway Road, Fishponds, Bristol. 
Burnley : H. Buckley, Ellsmere, Norfolk Avenue, Burnley, Lancs. 


East Anglian : J. L. Francis, 12, Glenhurst Avenue, Colchester Road, 
Ipswich. 

Falkirk : T. R. Goodwin, ‘‘ Viewfield,’’ Falkirk Road, Bonnybridge, 
Scotland. 


Lincoln : E. R. Walter, M.Sc., The Technical College, Lincoln. 


Smith 


The Institute of Vitreous Enamellers 
President : Professor J. H. Andrew, D.Sc., Department of Applied 
Science, The University, St. George’s Square, Sheffield. 
Chairman : W. H. Whittle, W. H. Whittle, Limited, Eccles, near 
Manchester. 


Hon. Secretary: Dr. G. T. O. Martin, 21-23, St. Paul’s Square, 
Birmingham, 3. 


Foundry Trades’ Equipment and Supplies 


Association 
President: G. E. France, August's, Limited, Thorn Tree Works, 
Halifax. 
— Secretary: Miss L. Cox, 52, Surbiton Hill Park, Surbiton, 
urrey. 


Welsh Engineers’ and Founders’ Association 


President : W. E. Clement, Morfa Foundry, New Dock, Llanelly. 
Secretary : J. D. D. Davis, 9, Royal Metal Exchange, Swansea. 


BRITISH CAST IRON RESEARCH ASSOCIATION 
The Registered Office and Laboratories of the B.C.I.R.A. are:— 
21-23, ST. PAUL'S SQUARE, BIRMINGHAM 
Telephone ; Colmore 4274-4275 Telegrams: CIRA 
The B.C.1.B.A. Seottish Laboratories are :— 

Younary Teshnical Institute, Meck’s Rosd, Falkirk (Phone: 882) 


Council of Ironfoundry Associations 
Chairman: Fitzherbert Wright, The Butterley Company, Ripley, 
near Derby. 
Secretary: V. Delport, 2, Caxton Street, Westminster, S.W.1. 
Participating Associations : 
Nati ding Employers’ Federation. 
British Ironfounders’ Association. 
National Association of Malleable lronfounders. 
lronfounders’ National Confederation. 
British Bath Manufacturers’ Association. 
British Malleable Tube Fittings Association. 
Cast lron Chair Association. 
Greensand Pipe Founders A of Scotl 


Cast Iron Heating, Boiler, and Radiator Manufacture-:' 
Association. 


Cast Iron Segment Association. 

National Ingot Mould Association. 

Cast Iron Axlebox Association, 

Institute of British Foundrymen (affiliated). 
British Cast Iron Research Association (affiliated). 
British Grit Association (affiliated) . 


ir 


a 


The Post-War Responsibilities of 
Science 


Like ourselves, writers in the overseas tech- 
nical Press have been trying to visualise just 
what is expected from metallurgists, engineers 
and chemists after the war to reconstitute the 
world on a better basis. The governments of 
the Allied countries have, through the recent 
conference on Science and World Order, indi- 
cated in no uncertain terms that they intend to 
use all the scientific knowledge available to 
help them solve post-war problems. How is 
this to be done? Does it mean that a few 
scientists are to be asked to advise those charged 
with the reorganisation of the world? Is the 
implication that as soon as is conveniently pos- 
sible, a permanent international bureau of 
scientists will come into being and operate on 
much the same lines as the International Labour 
Bureau? If the first be the correct surmise, 
then we have little hope of much good being 
accomplished, as the scientist is no more infal- 
lible than the politician. According to one 
internationally-honoured professor, this should 
have been a copperless world ten years ago! 
The scientist, by the very nature of his work, 
is skilled in but a small branch of human 
endeavour. The pronouncements of the Jack of 
All Sciences are usually nothing more than in- 
teresting speculations. 

Thus we suspect that it is the second type 
of help that is to be sought. A permanent 
International Bureau of Scientists would be in 
a position to obtain from the various quarters 
of the world information as to what each 
country must have by way of agricultural or 
industrial help or machinery to ensure a 
balanced economy so as to ensure a reasonable 
standard of living for its inhabitants. For in- 
stance, it is said of Ecuador that, if it could 
only tap the great mineral resources of the 
hinterland, it could have roads to connect them 
with the coast or vice versa. It may be that 
the politicians wish to shift the responsibility 
for any re-shaping of the countries of the world 
on to a better scientific or economic basis, as 
military balance of power has become outmoded. 
Be that as it may, the main factor of interest is 
that if such a bureau is to be formed, then 
what of its constitution? Would there be com- 
mittees embracing the various branches of 


science and technology? If so, how would these 
be appointed? The democratic method would 
be to have recourse to the technical institutes, 
for by so doing the representation would have 
the confidence of the organised scientific thought 
of each country. Moreover, as a liaison nor- 
mally exists between scientific and technical 
bodies of the world, co-operation would have 
a better chance of true cementation. We are 
not at all sure that scientists and technologists 
would welcome this incursion into new fields, 
but if it is to make for a better world, they 
would give of their best. The scientist rather 
fears that he would be in _ exactly the 
same position as the delegates to the League 
of Nations, that is, the fundamental concepts 
are likely to be tempered by a desire or, maybe, 
instruction, to do one’s best for one’s country or 
the commercial and political interests of one’s 
country. 

It is true that the long-term problems facing 
the scientific worker and planner will not prove 
easy ones to solve. For decades, political and 
economic thought has become expressed in 
practice by hit-and-miss methods—the negation 
of scientific reason—or by what some twenty 
vears ago Prof. Soddy called the “ Inversion of 
Science.” Solution of post-war problems will 
only prove effective provided the fetters of poli- 
tical and economic traditions and methods are 
cast off, and plans can be drawn up and imple- 
mented on a scientific and rational basis rather 
than on economic or national requirements, as 
specified solely by the interested parties. The 
scientific worker will have to develop a high 
sociological sense if he is to play a successful 
part in refashioning the world on more decent 
lines than the unscientific have achieved over 
centuries. Government by the unscientific has 
persisted partly owing to the lethargy of the dis- 
coverer and investigator, once his immediate 
results have been achieved, in taking no further 
interest in their application to the betterment or 
otherwise of human welfare. Whatever shape 
the intervention of Science will take in po: t-war 
reconstruction and how deep will be the 
shambles and chaos to refashion into something 
where human life can be lived with dignity, it is 
clear at this distance that the first step now is 
for all the professional institutions to study how 
their organisations can be perfected and what 
aid they can render in contributing to the com- 
mon task. These institutions will undoubtedly 
be called upon to shoulder many responsi- 
bilities when the time comes, responsibilities 
which are yet undreamt of! 
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Fuels and Furnaces for the 
Heat-Treatment of Steel 
Castings <= 

The following communication from Mr. C. 
Webb, of Stein & Atkinson (subscribing firm 
members) has been received as a commentary 
on the Paper by Mr. T. R. Walker, M.A., and 
Mr. F. Smith, presented to the Institute of British 
Foundrymen (see FOUNDRY TRADE JOURNAL for 
November 6 and 13, 1941):— 

The Paper is a very valuable contribution to 
the literature already available on the selection 
of fuels for industrial furnaces, the principal 
points for and against each fuel being clearly 
given. Similarly, the section on furnace types 
is very useful, and should be of considerable 
assistance to the potential user in that it will 
help him to form a clear view of his require- 
ments when discussing the proposed installation 
with the furnace builder. 

In regard to the question of the large and 
medium sized heat-treatment furnaces fired with 
raw producer gas, emphasis is laid on the use of 
reversing regenerators as opposed re- 
cuperators, the latter it is claimed being easily 
choked up. There are, however, a number of 
recuperators available both of the refractory and 
metallic types which give entirely satisfactory 
results in practice, and will hold their efficiency 
over a number of years without any attention. 
The deposit which occurs in the waste gas flues 
of recuperators is usually fine ash carried over 
with the products of combustion, which is 
readily disturbed, and particles of scale from 
the charge. Provided that means are included 
for periodic cleaning of the waste gas flues, 
little trouble is experienced. In the modern 
type of recuperator of either the refractory or 
metallic type, leakage is reduced to a minimum. 


Advantages of Recuperators 

Some of the advantages which can be claimed 
for recuperators are as follows :— 

(a) Considerably less space occupied; hence 
less excavation and foundations and, there- 
fore, less capital cost. 

(b) As the flow of the products of com- 
bustion and of the air is always in the same 
direction through the recuperators, there is no 
necessity to compromise in the design of the 
burner and exhaust ports in the furnace, and 
each can be arranged for its own specific 
purpose. The result of this is that improved 
combustion conditions are obtained in the 
furnace; also control of the furnace atmo- 
sphere is more readily obtained. It is more- 
over possible to use metallic burners of 
scientific design even for raw producer gas, 
which always show advantages in control 
when compared with ordinary brick ports. 

(c) Recuperators generally, and particularly 
metallic types, have a lower heat storage 
capacity and, therefore, the air for com- 
bustion is more quickly brought up to tem- 
perature. This is of particular value in 
furnaces for intermittent operation, and for 
those in which a heating and cooling cycle 
has to be performed in the furnace. 

Quite high temperatures of air preheat are 
possible with refractory recuperators, and in 
fact this type of recuperator is being used exten- 
sively with such high temperature furnaces as 
soaking pits, heating furnaces for heavy forgings, 
and glass melting furnaces. Many _ such 
furnaces fired with hot raw producer gas, fitted 
with refractory recuperators and precision type 
metallic burners, are provided with automatic 
control equipment, which closely approaches in 
efficiency that obtained with cleaned gases of 
high or low calorific value. 


THE Pontiac MotorR COMPANY FOUNDRY is 35 
per cent. self-sufficient in scrap supplies and will 
provide from its own operations 70,000 tons of -its 
200,000-ton schedule for the current year. 
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Book Review 


Specifications for Aluminium and Aluminium 
Alloy Products (2nd Edition). Published 
by the Research and Development Depart- 
ment of the Northern Aluminium Company, 
Limited, Banbury, Oxfordshire. 


The first edition of this booklet, which was 
a fully classified summary of current D.T.D. 
and B.S. Specifications of aluminium and 
aluminium alloy products, was compiled by the 
technical staff of the Northern Aluminium 
Company, Limited. Published in October, 
1940, the booklet is now well known to all 
working in light alloy specifications. During 
the last twelve months, many specifications have 
been cancelled or modified and the new edition 
of the booklet includes all relevant alterations 
issued up to the end of November, the date, 
“June, 1941,” on the flyleaf being that given 
on the latest of the official issues. With the 
object of simplifying the presentation of these 
changes, all specifications cancelled in recent 
years have been included in the numerical index 
of the new edition, with a note of the reason 
for cancellation given by the publishers. 

The form of presentation remains unchanged 
in the new edition. A numerical list of the 
specifications is the basis of the index and is 
followed by the full range of British light alloys, 
classified according to the various forms in 
which each is produced, namely, ingot, sheet 
and strip, bars and sections, tubes, wire and 
rivets, forgings and castings. Under each of 
these headings are shown the appropriate D.T.D. 
and B.S. Specifications with the proprietary 
nomenclature and tables of chemical composi- 
tion and mechanical properties. Finally, a 
tabulated summary of proprietary alloys in 
alphabetical order, showing the corresponding 
specifications and the forms of material to which 
they apply, is also given. This extremely useful 
and well presented booklet is available to our 
readers on application to the issuing house. 


Institute of British Foundrymen 


Lancashire.—To a crowded meeting held on 
December 6, Mr. W. Holland presiding, Mr. 
A. E. Davis presented his Paper on “ The Manu- 
facture of Malleable Castings by the White- 
heart Process.” This was followed by a long 
and interesting discussion covering all phases of 
malleable iron practice. Mr. T. Makemson, 
the general secretary of the Institute, who was 
present, received the congratulations of the 
meeting on his appointment as Joint Director 
for Iron Castings. 


lron and Steel Institute 


The Council of the Iron and Steel Institute 
announces that Mr. Walter S. Tower (President of 
the American Iron and Steel Institute) has been 
nominated an honorary member, and that Dr. 
Andrew McCance (Director of Colvilles, Limited) 
has been elected a vice-president. 


Prof. J. H. Andrew, D.Sc. (Sheffield University) 
and Mr. N. H. Rollason (Managing Director of 
John Summers & Sons, Limited) have been elected 
members of Council. 


The following have been proposed to take office 
at the Annual General Meeting in 1942: 


President—Mr. James Henderson (Deputy Chair- 
man of the Appleby-Frodingham Company. 
Limited, and Director of the United Steel Com- 
panies, Limited). 


Honorary Treasurer—The Hon. R. G. Lyttelton 
(Director of Guest, Keen & Nettlefolds, Limited, 
and of Guest Keen Baldwins Iron & Steel Com- 
pany, Limited). 

In pursuance of their policy of collaboration with 
local societies, the Council have invited the Presi- 
dents of the Sheffield Society of Engineers and 
Metallurgists and of the Sheffield Metallurgical 
Association to become honorary members of 
Council during their periods of office. 
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Random Shots 


Traditionally, the New Year is a time for 
making good resolutions, and this year about 
the best resolution that could be made is io 
save paper. Saving paper, however, is hardiy 
the right way to put it, because that implies not 
only an economy in the initial use of paper such 
as omitting to write the accustomed thank you 
letter for presents received, but a putting away 
in desks and cupboards such Christmas cards as 
did not bear the name of the sender in order to 
use them over again next year. What the 
country clearly needs at the present time is an 
immediate and ruthless turning out of all paper, 
taking no thought for next Christmas or for 
the future generation, who might curse you for 
having handed over business 
archives. 


score that if the country can’t make enough 


munitions to see this war to a victorious finish, | 


then no amount of family archives and docu- 
ments will secure the liberty and happiness of 
those future generations. So give now, and 
your sons and grandsons will forgive later! 

* * * 

Another favourite pastime in former New 
Year’s [usually immediately after the quarter’s 
rent had been paid, the first portion of the 
income tax, and the local rates] was to use no 
inconsiderable number of sheets from a newly 
acquired scribbling block (present from the 
Littlest One) and an enormous amount of grey 
matter on the difficult problem of “ways and 
means” for the coming year. This year it is 
suggested that the paper might be saved and 
the worry eliminated by the simple expedient of 
forgoing the salary! After all, do not the 
Powers-that-Be say that there’s nothing to spend 
it on? The interesting question would then 
arise if everyone in the country worked for no 
reward, the Government would have enough 
money with which to pay for the war? 

* * * 


As to how to spend one’s income, one 
Victorian “ Household Guide” suggests the 
following division; income, £500 a year:— 
Rent, rates, taxes, and water rate 

(one-eighth of income) .. oi 
Housekeeping, including laundry 

expenses, coal, candles, gas 

charges, also wines, spirits and 

beer, where used (one-half) 
Clothes, including tailor’s, dress- 

making, and millinery bills (one- 

Wages — one-eighth, expended 

thus: three servants—cook, £18; 

nurse or housemaid, £16; general 
servant, £10; or cook, housemaid 

+ nurse (tea and sugar being 

included in their wages), £44. 

Beer money, Is. 2d. each weekly, 

£9 2s.; laundry, £9 8s. (being a 

fraction less than is. 24d. 

Incidental expenses (one-eighth). . 


£62 10 0 


£250 0 0 


£62 10 0 


£62 10 
£62 10 


£500 0 0 
* * * 


Now, of course, there are a few gains, but 
many discrepancies, in such a calculation. The 
household wages can be eliminated because the 
cook, the nurse and the general servant have 
all joined the A.T.S. or gone on munitions. So 
also, presumably, their beer money can be 


saved; unless Mother is driven to spending it é 
herself to compensate for having to do all | 


their work. The clothes bill is limited by 
coupons; but here the gains cease. 
crepancies are best contemplated in 


in excess of one-eighth of income! 
“ MARKSMAN.” 


and family 
It is well, for those in whom the | 
hoarding instinct dies hard, to reflect on this | 


oo 


The dis- | 
silent 
sorrow. Add up this year’s rent, rates, taxes § 
and water rate and just see how much they are | 
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Moulding Problems in the Electric 
Steel Foundry’ 


By E. J. 


The matter in this Paper relates to the work 
done in the jobbing foundry producing between 
seven and eight thousand different castings 
ranging in weight from a few ounces to several 
tons, including some specialised types of cast- 
ings. The fundamental principles of moulding 
are the same for all metals, that is to say, an 
impression is made of the job to be cast, this 
may be made wholly from the pattern, pattern 
and corebox, corebox or boxes, or it may be 
strickled up as in the case of loom work. 

The methods used at the foundry of Brown 
Lennox include green sand, skin-dried, dry 
sand, moulds in core and strickle work, and it 


Fic. 1—BotTromM ParRT OF ANCHOR MOULD, 
CONTRACTION IN THE MOULD, 


would be unwise to lay down any definite rule 
as to which system to use, since a number of 
foundrymen could receive the same design of 
pattern, and mould and cast it according to their 
own practice with the tackle they possessed. 
Each may produce a good casting in spite of 
widely divergent methods. 

Every new pattern received in the foundry 
presents its own particular problem, and past 


experience is invaluable in determining the 
method to be followed. 
Ramming 


Sands used in the steelfoundry are of a 
coarser grain size than would be suitable for 
iron or non-ferrous work. Ramming, there- 
fore, has to be much firmer in order to obtain 
a good impression of the job to be cast. This 
IS a most important part of the moulder’s craft 
and can only be gained by actual practical ex- 
perience. Young steel moulders should be 


* A Paper presented to the Wales and Monmouthshire Branch of 
the Institute of British Foundrymen, Mr. 8. Protheroe, p . 


KELLY 


encouraged to ram hard. A_ well-rammed 
mould is better able to withstand the inrush 
of metal and the strains of casting. It requires 
much less finishing after the withdrawal of the 
pattern than is the case with a lightly rammed 
mould. Care must be taken, however, to allow 
for the contraction of the metal, particularly 
in intricate castings, and the experienced crafts- 
man will adjust his ramming so as to be strong 
enough for casting, and yet sufficiently weak to 
permit contraction. 


Aids to Contraction in the Mould 
Oil sand is advantageous for parts that are 
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likely to give trouble, such as ramming-up pegs 
and blocks, and the use of sawdust sand; whilst 
cutting away portions and filling in with weak 
floor sand also helps. The correct positioning 
of heads, runners, brackets, chills and denseners, 
require close attention. Ties may also be cast 
on jobs such as drums with top and bottom 
flanges, anchor jaws, casings, and many intricate 
castings that are required. Ties relieve the 
mould of part of the contraction strain. 

The moulding sand itself must be studied in 
relation to the design and weight of the job, 
and careful attention paid to the preparation and 
testing of sands to be used. Easing bars, cool- 
ing portions with water, are extremely useful 
after the mould has been cast, but as much as 
possible should be done in the mould itself 
before casting takes place. An anchor mould 


showing the complete method of moulding the 
runner, ‘brackets, easing holes, with the insides 
of the palms lined with oil sand, is illustrated 
in Figs. 1 and 2 (Fig. 1, bottom part, and Fig. 2, 


top part). 


SAND BETWEEN THE PALMS, BRACKETS AND BLOCKS RAMMED 
UP, TO ENSURE THE CASTING BEING FREE FROM PULLS. 


Green Sand Moulding 

This is practised chiefly on jobs which do not 
require much machining, or on intricate work 
to assist contraction. Jobs weighing up to 
twelve cwts. are cast by this method, whilst 
many types of castings up to one ton could be 
so made. Figs. 3 and 4 show sheave moulds, 
which have been made by the green sand 
‘aethod. Green sand moulds are the truest 
moulds. They are not liable to distortion, as 
is the case with dry sand moulds, and if for 
any reason the pattern has to be replaced in 
the mould, it may be done without difficulty, 
and without damaging the impression. 
It is the cheapest form of moulding, in that 
the moulds have not to be stoved and then 
returned for closing prior to casting, as is the 
case in dry sand work. It is quite good prac- 
tice in green sand work to ram up pieces of 
brick, core or metal on to core-prints, so as 
to form firm supports for cores, and in the case 
of studs and chaplets used to support heavy 
cores, pieces of core, rammed into the mould 


OF ANCHOR MOULD, SHOWING USE OF OIL 


to form a firm base for such supports, are very 
useful. 

Green sand moulds should be poured as soon 
as possible after closing, particularly if den- 
seners and chills have to be used. Warm cores 
should not be placed in a green sand mould. 
Green sand moulds not cast on the day of 
making should be parted and left open, to avoid 
condensation, and only closed prior to casting. 
Should there be any tendency of the casting to 
scab or swell near a runner, pieces of oil sand 
cores can profitably be rammed up in suitable 
positions. 

Small, weak portions of a mould likely to be 
washed away, or give trouble during pouring 
may be made as a core off the pattern, with 
a piece projecting out and then rammed up 
with the pattern. When the pattern is with- 
drawn, it becomes a part of the mould carrying 
the stronger portion. Green sand cores should 
be used whenever possible as they assist con- 
traction. Attention should be given to the posi- 
tion of runners, in order to direct the inflowing 
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Moulding Problems 


metal in an appropriate direction, so that it 
enters the mould with the least turbulence, and 
does not impinge on any core or weak portion 
of the mould. Runners may be made in cores, 
and rammed up with the pattern. All these 
factors assist in ensuring good serviceable green 
sand moulds. 

Machine moulding lends itself usefully to 
green-sand work. The patterns with runners 
and heads specially prepared, give full control 
of the moulds, which are free from the neces- 
sity of repair or retouching. A close study of 
casting technique and attention to facing and 
backing sands under strict laboratory control 
is necessary to obtain full achievement for this 
excellent method of moulding, which offers un- 
limited possibilities for the production of highest 
grade castings. 

Skin-drying is practised on intricate work 
where the moisture in green sand may give 
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obtained. Moulds should be thoroughly dried, 
and as many cores as are conveniently possible 
should be incorporated in the mould before 
stoving. Chills and denseners which are re- 
quired should be provided for while the mould 
is in the green state, but should not be inserted 
in the mould, until after it is dried. It is good 
practice in new work to core up completely in 
the green state before deciding the best position 
for feeding or for chills. The larger types of 
moulds are silica-painted. 


Moulds in Cores 


This useful and interesting technique is very 
useful in cases where no suitable boxes are 
available or where it is desirable to mould and 
cast in some particular manner. Young appren- 
tices should be encouraged to carry out this 
class of work. Very small jobs up to 10 Ibs. 
in weight may be cast with a spoon, on the fur- 
nace floor. Jobs too large for this method may 
be grouped together, usually four in a group, 
and cast together with those weighing a few 
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sheaves, brake rings, drums, covers, clutches, 
propellers and many oddments met with in the 
jobbing foundry can be efficiently strickled. 


Joint Making 

No better examples can be found than those 
used in machine and plate moulding, where a 
large number of castings are required off the 
pattern. Considerable thought is given to the 
parting planes, that is, where and how the joint 
is to be made. In the jobbing foundry irregi- 
lar joints are very common, particularly in cases 
of whole patterns or with an old casting as 
pattern when only one or two off are required. 

The pattern or casting must be examined in 
order to decide which is the most convenient 
place for parting in order to make the joint to 
obtain satisfactory withdrawal from the mould. 
The nature of the “lift,” associated with the 
danger of a “crush” when closing, requires 
careful consideration, for it is here that the 
moulder must use his skill and art in joint- 
making to obtain a successful mould. A joint 
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Fic. 3.—GREEN SAND WoRK INCLUDES SHEAVES UP TO 10 CWTS. 


trouble. It is also useful in cases where hand- 
ling tackle and transport to the stove is not 
available, and on urgently needed jobs where 
time is a consideration. It is also used in cases 
where it is desirable to mould and cast in posi- 
tion as made. Many strickled jobs are with 
advantage skin-dried. 

Contraction is more satisfactorily discounted 
than in dry-sand moulds. Care must be taken 
not to burn the face of the mould, and time 
must be given to allow the steam to escape 
before closing. The mould should not be closed 
while it is warm. Backing sand should have a 
low moisture content to avoid moisture striking 
back to the face of the mould. For the above 
reasons, it is advisable to cast as soon as pos- 
sible after closing. 


Dry Sand 
These moulds are made by the same methods 
as are used for green sand, but the sand used 
is stronger, and has a higher moisture content. 
Larger castings can be made. A better finish 
with improved machining properties are 
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RIM WITH CENTRE Boss IN CORES. 


hundredweights, 
singly. 

This branch of moulding is being developed 
and enables experience to be gained in the 
correct preparation of moulds for efficient cast- 
ing. The oil sand used is expensive, but if used 
only for facing the pattern, runner and heads, 
a backing of old sand can be used with advan- 
tage. The unburnt sand is reclaimed. These 
moulds do not run if broken, as is the case with 
ordinary clay-bonded moulds. Several examples 
of these moulds are shown in Figs. 5 and 6. 


Strickle Work 


This is a specialised branch of moulding, 
which many moulders have not the opportunity 
of learning. It is necessary that the geometry 
of moulding should be applied at least as far as 
the moulder is concerned to obtain the most 
satisfactory results, and the younger moulders 
should be encouraged to take an interest in this 
useful branch of the trade and helped to obtain 
the technical knowledge needed. The sand used 
is the same as in dry-sand work. Wheel blanks, 


which, of course, are cast 


should be so made that, on starting the lift, the 
top part comes up into space. It should be flat 
on the parting plane and then well tapered to 
the joint. Care should be taken to avoid deep 
and awkward lifts, and thought should be given 
to the use of loose cods and slip joints. These 
may help considerably and render the top part 
simpler and safer to lift and close. Moreover, 
when finishing off the mould, it may be possible 
to complete the impression in the bottom part. 


Drawbacks 


Many examples occur in which a portion of 
the pattern cannot be withdrawn from the 
mould. In such cases it may be advantageous 
to make the obstructing portion of the mould 
so that it can be drawn back from the pattern 
in order to permit its withdrawal. 

Drawbacks may be very useful in cases where 
it is desirable to mould and cast in some parti- 
cular manner, and are most useful when making 
a mould from an old casting, which, of course, 
has no loose parts to assist in withdrawal. 

Quite often the trouble when using an old 
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Moulding Problems 


casting as a pattern is the difficulty incurred in 
withdrawing it from the mould. The use of 
drawbacks may assist in simplifying that pro- 
blem. The underlying principle for the use of 


‘drawbacks is where one cannot for obvious rea- 
sons draw a pattern from the mould, or draw 
} the mould from the pattern. 


Castings Within Castings 
[Here a discussion took place, and the Paper 


) was continued at an adjourned meeting.] 


Replies to Questions 
The author has been asked several questions 


Jsince the last meeting about a few of the 


methods mentioned. 


For instance, why not 
have the patterns altered to suit the desired 
method of moulding and casting? The answer 


is, the foundry receives a great number of 


patterns requiring only one, or a small number 


Fic. 5.—MOouLpD IN CORES, SOME OF WHICH WEIGH ONLY 
A Few OUNCES. 


FiG. 6.—MOULDS MADE IN CORES, TO GAIN 
i POSITION FOR CASTING. 


>of castings, off them, and it would seldom 
warrant the expense of alteration when it is able, 
_ by perhaps taking a little more time in mould- 
ing, to obtain the small number of castings 
‘required; furthermore, the urgency of the job 
may be such that the time required for altera- 
‘tion would be objectionable. There is also a 
+ great deal of useful experience gained by having 
'to overcome some difficulty in the methods 
described. 

The question has also been asked about aids 
to contraction in the mould. This is a very 
interesting and important part of the moulders’ 
= and some of these problems will be dealt 
with. 

_ For the benefit of the younger foundrymen, 

it may usefully be recalled that ramming up a 
"pattern and withdrawing it from the mould is 
>not in itself moulding, it is much more than 
\that. Thought must be given to the runners, 
heads, chills, denseners, provision for contrac- 
_ tion, and correct position and securing of cores, 
'cte.; these form the technique of moulding. With 
these problems mastered, the neophyte becomes 
© moulder; without them he has only a job in 
"the foundry. The mention of joint making, 
loose cods, slip joints, and drawbacks called for 
quite a number of questions from some of the 
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younger moulders, and it was quite evident that 
if these could have been illustrated more fully 
in a practical manner it would have been of 
considerable interest; there will be some refer- 
ence to them in what follows. 

It should be pointed out that although the 
foundry has achieved some measure of success 
with the methods referred to, it also has had 
its troubles and met with some very stern 
problems, that required the scientific and 
technical knowledge of the foundryman to solve 
them, and it is only by discussion and keeping a 
sustained interest in such work that foundry- 
men can expect to achieve success. 

A number of photographs were shown and 
practical examples were given, including many 
specialised castings for which the Brown 
Lennox concern is noted. 

Fig. 7 is a series of sketches detailing 
the method used for linking together two 


components by the casting process. The 
first sketch indicates that two pieces, 
AB and CD, are to be of cast steel 


THE REQUIRED 


linked together by the eyes at Band C. The 
piece AB is cast first and is later incorporated 
in the mould from which CD is cast. The 
important part of this mould is in the region 
of the eyes B and C. A mould is made of the 
eye end of CD. The bottom half is shown 
at 6. A slot is cut out of both halves of 
the mould to accommodate the end B of AB. 
Item 7 shows the bottom half of the mould with 
the slot cut out. 

To prepare the end B of AB for incorporation 
in mould, the eye is filled with sand and a hole 
is left to correspond with the cut-away portion 
of the mould of the eye C. To assist in this 
operation, a mould of a portion of the eye C is 
made and a core taken from this, as shown at 
3 and 4. The core C is used to form the holes 
in filling in the eye B. Item 5 shows the core 
in position of the filled-in eye, and illustrated 
that the filled-in sand has a stronger section 
than at first sight appears possible, owing to 
the differing curvature of the core and materials 
of the eye. Item 8 shows the prepared eye, 
placed in position in the lower half of the mould, 
with the hole a continuation of the ring of the 
eye (C). 

The complete mould is not shown in their 
sketch. The rest of the mould for the rod CD 


may, of course, be in the floor, the runner and 
head being arranged in suitable positions. 


DISCUSSION 


Mr. MCCLELLAND asked if any special provi- 
sion had to be made for contraction in connec- 
tion with a sheave that had been shown in 
Figs. 3 and 4, the sheave in question having 
the arms cast in with the rims and boss. 

Mr. KELLY replied that no special provision 
had been made at all for the sheave referred 
to; the job was cast green-sand, and that was 
all that was needed. It was the custom of some 


Fic. 7.—SKETCHES SHOWING THE METHOD USED TO LINK 
TOGETHER TWO COMPONENTS BY THE CASTING PROCESS. 


foundries to remove the core from the boss to 
avoid cracking, but with the use of an oil-sand 
core this was not necessary. With regard to 
the sheave with mild-steel spokes cast in, it 
was a custom to cast the rim first and allow 
half an hour per foot of diameter before cast- 
ing the boss. 

Mr. KINSMAN asked where the runner for this 
casting was placed to the sheave Mr. McClelland 
had mentioned. 

Mr. KELLy replied that the runner was 
sprayed between the arms, the position of the 
runner being shown in Fig. 3. 

Mr. Gist asked if they experienced any 
trouble with their moulding sand. He knew of 
an instance where trouble was being caused in 
this way. 

Mr. KeELLy replied that they had a little 
trouble when the war began, but it was not of 
a very serious nature; they were unable to obtain 
the same kind of sand they used previously, and 
were using entirely new sand. The sand was 
tested daily by the “ Richardson” apparatus. Re- 
fractoriness was also being controlled, and thus 
the foundry was able to remedy any sand 
troubles almost immediately. 

(Concluded on page 6.) 
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New Design of Heat- 
Treating Furnace 


USED FOR TREATING Al CASTINGS 


A new type of heat-treating furnace construc- 
tion, devised by the Despatch Oven Company 
of Minneapolis, Minnesota, is being used for 
the heat-treatment of aluminium alloy castings 
of various kinds, such as castings for aircraft 
engine blocks, tank rear axle and transmission 
cases, aircraft engine oil pans, turbine wheels, 
fans and fan parts, gas manifolds, bomb turret 
castings, Diesel engine frames, etc. 

While this particular furnace is used for the 
solution heat treatment and ageing treatment of 
aluminium alloy castings and shapes which are 
required in increasing quantities under the U.S. 
defence programme, it can also be used for tem- 
pering and drawing of alloy steels, normalising 
and stress relieving of castings and welded sec- 
tions, and numerous other heat-treating processes 
requiring a temperature range up to 650 deg. C. 

One of three large Despatch furnaces of this 
new panel type being installed at the National 
Bronze & Aluminium Foundry Company of 
Cleveland, Ohio, is 7 ft. wide, 8 ft. high, and 
15 ft. long. The overall dimensions are 10 ft. 
wide, 16 ft. long and 9 ft. high, not including 
the heated equipment on top of the furnace. 
Approximately 24 to 34 tons of aluminium cast- 
ings are placed on a car and run into the 
furnace, where the parts are solution-heat treated 
or precipitation-heat treated for the required 
length of time at the required temperature to 
produce maximum tensile strength and elonga- 
tion factors. Due to the reduction in hardness 
and yield strength of the alloys at the tempera- 
tures at which they are heat-treated, special 
frames with adjustable contact points to create 
proper tension and supports are provided to 
prevent the overhanging parts of the castings 
from warping or sagging out of shape. It was 
found that when running large castings, it was 
possible in many instances to nest large quanti- 
ties of smaller castings within the larger cast- 
ings. 

When loading large quantities of small cast- 
ings, it was found that these could not be piled 
over two or three high, depending upon the size 
and the weight of the castings, due to the danger 
of disturbing the forms of the castings while at 
the heat-treating temperature. 


Construction of Furnace 

This furnace uses an entirely new type of 
furnace body construction. Instead of the 
customary refractory or insulating brick con- 
struction generally used, this furnace is arranged 
with specially designed panels. The interior 
wall of the furnace panel is 18-8 alloy steel, 
while the exterior of the panel is heavy 16 gauge 


steel. Between the walls there is 8 in. of high- 
grade insulation to keep heat losses at a 
minimum. 


The furnace panels are heavily reinforced, 
both horizontally and vertically, but through 
metal is almost entirely eliminated. Special 
telescopic joints on the panels take care of con- 
traction and expansion automatically and keep 
the furnace tight at all times. With this type 
of furnace construction, the process of fabri- 
cating furnaces is greatly expedited. Also 
assembly and installation can be done much 
more easily and quickly. Should the furnace 
have to be moved to another location due to 
revamping of the production line or enlarging 
of the plant, the furnace can be easily knocked 
down, moved and reassembled in a very short 
period of time. If the production requirements 
demand a larger furnace, the capacity of the 
furnace can be increased by adding necessary 
panels and increasing heating capacity. 


Heating System 


Another feature of this new furnace is the 
external radiant-tube, indirect gas-fired heating 
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system. With the radiant-tube convected-air- 
heating system on top of the furnace, all radiant 
heat is eliminated from the interior of the 
furnace. The entire furnace is heated by con- 
vection. In conjunction with the heating system, 
a large, high-pressure alloy-steel fan delivers air 
in the work chamber of the furnace at a velocity 
approaching 60 or 70 m.p.hr. The heated air 
is distributed into the furnace through a heat 
distributing duct system placed along the side- 
walls of the furnace and in the bottom of the 
furnace. These ducts are each provided with 
ports and adjustable slide dampers for each port. 
Recirculation ducts are arranged in a similar 
manner in the top of the furnace. The ducts 
are all constructed of 18-8 alloy steel and are 
correctly sized and located to produce the 
greatest interior uniformity. 

A furnace of this type is claimed to produce 
an interior uniformity within 6 deg. C. plus or 
minus. Recent tests showed that the maximum 
gas consumption was 27 cub. ft. of 1,100 B.Th.U. 
gas per min. The temperature range of the 
furnace is from 150 to 550 deg. C. Furnace 
operation is a continuous process running night 
and day, consequently the furnace is up to 
temperature at all times—the only exception 
being when a cold load is placed inside of the 
furnace. When this is done, the furnace tem- 
perature drops 200 to 275 deg. C. The output 
capacity of the heating system, however, has 
been preadjusted so that the castings are brought 
up to temperature in about 6 hrs. or less or 
within what given time may be specified. The 
radiant tubes used in the heating system are 
constructed of a special high-chrome alloy.— 
‘“* Heat Treating and Forging.” 


Restoring Pre-War Trade Practices 


A Bill for the restoration immediately after the 
war of trade practices which have been departed 
from during the war has been introduced by the 
Government, in accordance with the pledge given 
through Mr. Bevin, Minister of Labour and 
National Service, some time ago. The Bill lays 
down that, where a trade practice obtaining imme- 
diately before the war has been departed from in 
an undertaking during the war, the employer shall, 
within two months of a date to be appointed by 
order, restore or permit the restoration of the prac- 
tice and maintain it for 18 months. If restoration 
was effected before the appointed date, it shall be 
continued for 18 months from that date. If an 
undertaking or branch of an undertaking began to 
be carried on during the war, the employer is 
placed under a similar obligation to introduce and 
maintain such trade practices as obtained imme- 
diately before the war in undertakings or branches 
of undertakings carried on in circumstances most 
nearly analogous. There are provisions in the Bill 
for the setting up of arbitration tribunals. 

“Trade practice,” in relation to an undertaking 
or branch of an undertaking means any rule, prac- 
tice or custom (whether obtaining by virtue of con- 
tracts of employment or otherwise) observed in the 
undertaking or branch with respect to the class or 
classes of persons to be or not to be employed 
therein, or with respect to the conditions of em- 
ployment, hours of work or working conditions of 
the persons or any class of the persons so employed. 


Moulding Problems in the Electric 
Steel Foundry 


(Concluded from page 5.) 


Vote of Thanks 

Mr. F. G. Gist, in proposing a vote of 
thanks, said he had been associated with Mr. 
Kelly for 15 years; he personally had never seen 
anyone take such an extraordinary interest in 
foundry personnel, especially with the appren- 
tices. 

After Mr. H. J. V. WiLvtams had seconded, 
Mr. KELLY replied and expressed his indebted- 
ness to Mr. R. J. Richardson for his help and 
co-operation in making this Paper possible. 
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Light Metal Castings* 


By NorMAN E. Wo.pman, Chief Metallurgical 
Engineer, Eclipse Aviation, Div. Bendix 
Aviation Corp., Bendix, N.J. 


_The present national defence programme for 
aircraft construction has given great impetus to 
the light metal foundries in the production of 
magnesium and aluminium alloy castings. The 
apparent shortage of pure magnesium and 
aluminium metals is rapidly being corrected by 
Federal-sponsored construction of new plants 
for the extraction of these metals from their 
ores and minerals. 


The aircraft industry has taken the lead in | 


the demand for light-alloy castings of these two 
metals. The aircraft engine, the aeroplane 


body and the aircraft accessories demand light. | 


weight alloys as far as possible. 


Light-metal castings are produced in three | 


different types, namely, sand castings; gravity 


and pressure die castings. The type selected is | 
determined by the design, application and pro- | 


duction quantity. When cores are not too com- 


plicated, gravity die castings are replacing sand | 


castings, since they can be made faster and have 
less stock to machine off. 


To meet the heavy demand of the aircraft in- § 


dustry for light castings, the foundries have 


speeded up production by the installation of | 


continuous conveyor systems wherever feasible. 
In the core room, continuous conveyor type 


core-baking ovens have replaced or supple- | 


mented the batch type core ovens. The con- 


tinuous conveyor moves slowly alongside the | 


core workers’ work benches, then into and 
through the baking oven, and finally out 
through the exit end to the core assembly floor 
and back to the core workers’ work benches. 
The production of the sand moulds in the flasks 
has been greatly increased by the use of 
mechanical moulding machines to replace hand 
moulding. 

Magnesium and aluminium alloy castings are 
heat-treated either by a solution treatment only 
or by a solution treatment plus ageing treat- 
ment. The batch-type furnaces produce a 
bottle-neck in the production output owing to 
the long soaking periods necessary for proper 
heat-treatment. They are therefore being re- 
placed in the larger foundries with continuous 
type heat-treating furnaces. 

For the heat-treatment of aluminium alloys 
two separate continuous furnaces are required, 
one for the solution treatment and the other for 
the ageing treatment. The baskets of castings 
emerging from the solution treatment furnace 
are quenched in hot water and are then con- 
veyed into the continuous ageing furnace. For 
the heat-treatment of magnesium alloys, since 


no water quenching is necessary, one continu- E 


ous furnace divided into several compartments 


is required. These compartments consist in § 


sequence as follow: —Preheating chamber, high- 
temperature soaking chamber, forced air-cooling 
chamber, and low-temperature ageing chamber. 
The aluminium or magnesium heat-treatment 
furnaces may be either the pusher roller-hearth 
type or the rail-buggy type. 

Finish-machined aluminium alloy castings are 
subjected to an electrolytic anodising treatment 
to increase the resistance to corrosion. The two 
methods used are the chromic-acid process and 
the sulphuric-acid process. Since the chromic- 
acid process takes about 45 to 60 min. and the 
sulphuric-acid process takes about 30 min., the 
latter has been replacing the former to expedite 
production. 


* One of a series of short articles appearing in “‘ Metals and 
Alloys,” covering the general subject of speeding up munitions 
production. 
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Fatigue and Static Load Tests of a High- 
Strength Cast Iron at Elevated — 
Temperatures 


By W. LEIGHTON COLLINS and JAMES O. SMITH 
(Slightly Abridged.) 


The repeated-load and static-load tests at 
elevated temperatures reported in this Paper are 
part of an extensive investigation of the 
mechanical properties of a high-strength cast 
iron. Short-time static-load tension tests were 
made at temperatures ranging from room tem- 
perature to 593 deg. C. The results of these 
tests helped in planning the fatigue tests at 
elevated temperatures and are considered to be 
of practical value in determining attainable 
strengths at various temperatures under extreme 
over-load conditions occurring for a _ short 
period of time. However, for many uses at 
elevated temperatures long-time static tension 
(time-to-fracture) tests are highly desirable and 
are, therefore, included in the future plans of 
the investigation. Since cast iron is used in 
some cases at high temperatures in machine 
parts having stress concentrations as well as in 
parts free from stress concentrations, both 
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Fic. 1.—SPECIMENS AND CASTINGS. 


a 


(e) Casting No 7 


notched and notch-free specimens were used in 
the static and fatigue tests. The repeated-load 
tests may in general be more directly useful 
than the tensile strengths in that modern service 
conditions in steam turbines, pumps, etc., fre- 
quently subject cast iron to repeated loads at 
telatively high temperatures. Long-time static 
tests from which the creep properties may be 
obtained are also desirable but are not discussed 
in this Paper. 


Material and Test Specimens 

The material used came from one pouring of 
a high-strength cast iron furnished by the 
Gardner-Denver Company of Quincy, Ill. The 
iron was a “ process iron ” made by the Sarbo- 
Mat Process. The furnace charge consisted of 
78 per cent. low carbon steel scrap, 21 per cent. 
factory and foundry scrap and 1 per cent. man- 
ganese; the Sarbo-Mat alloy was added at the 
cupola spout. The castings were in the form of 
large slabs, cast vertically and poured from the 
top, 26 in. long, 14 in. thick, and 27 in. high. 
All material used was in the “as cast” condi- 
tion. 

The chemical composition as determined from 
a specimen taken from the centre of casting 


* A paper presented to the annual meeting of the American 
Society for Testing Materials. The authors are Assistant Professor, 
and instructor, respectively, Department of Theoretical and 
Applied Mechanics, University of Illinois, Urbana, Ill. 


No. 3, not used for these tests but the location 
is shown as point A in Fig. 1 (f), is as follows: 
T.C, 2.84; C.C, 0.74; G.C, 2.10; Si, 1.52; Mn, 
1.05; Cu, 0.37; Cr, 0.31; Ni, 0.20; P, 0.07, and 
S, 0.124 per cent. 

The four types of specimens used, their 
dimensions, and their locations in the castings 
are shown in Fig. 1. Specimen a is in accord- 
ance with the A.S.T.M. Tentative Method of 
Test for Short-Time High-Temperature Tension 
Tests of Metallic Materials (E 21 — 37 T), and 
was used for the unnotched short-time static 
tension tests at all temperatures. Specimen b is 
the notched (circumferential V-groove) specimen 
tested similarly to a in order to determine notch 
sensitivity under short-time static tensile loads 
at various temperatures. Specimens c (un- 
notched) and d (notched with a transverse, 
diametral hole) were used for the repeated-load 
tests at elevated temperatures. The endurance 
limits at room temperature were determined 
from specimens having critical sections similar 
to specimens c and d but which were tested in 
rotating-beam, Farmer type machines. It will 
be noted, from Fig. 1 (e) and (f), that the loca- 
tion of each specimen in the casting is known. 
The first number for each specimen designates 
the number of the casting from which the 
specimen came; the other numbers and letters 
indicate type of test, location and casting, etc. 


Equipment and Test Procedure 


Static Tests ——The static-load tests were made 
in a 10,000-lb. motor-driven Olsen screw-power 
testing machine whose accuracy is within the 
permissible variation allowed by the A.S.T.M. 
Standard Methods of Verification of Testing 
Machines (E4 — 36). The free speed of loading 
head used was 0.075 in. per min. for unnotched 
specimens and 0.018 in. per min. for the 
specimens with notches; thus the time of testing 
(period during which load was applied) for both 
types of specimens normally varied from 6 to 8 
mins., the shorter times usually being for the 
higher temperatures. Only the maximum load 
supported by each specimen was recorded. 

A diagrammatic sketch of the apparatus used 
for the short-time tension tests of unnotched 
specimens at elevated temperatures is shown in 
Fig. 2. For the notched specimens the furnace 
coils were connected in series in order to reduce 
the amount of current and in order to use a 
Leeds and Northrup potentiometer recorder and 
controller; a shunt was inserted in the top coil 
of the furnace in order to maintain the per- 
missible temperature gradient, but its insertion 
was found unnecessary; and a double-pole 
switch was inserted at E of Fig. 2 in order 
that a Micromax recorder could be used as a 
check on the temperature. However, only one 
recorder was in the circuit at the time of read- 
ing the temperature, which was always deter- 
mined from a millivoltmeter and a Leeds and 
Northrup conversion table. The calibration of 
the thermocouples used showed such practice to 
be feasible. 

The furnace was so constructed that a tem- 
perature gradient of ten degrees or less over the 
length between threaded ends, conforming with 
E 21—37 T, was obtained. Maintenance of this 
gradient was checked for each specimen by the 
use of at least three thermocouples, one at the 
centre of the turned-down length and one near 
each fillet. The reading of the centre thermo- 


couple, at the root of the notch for the notched 
specimens, was always used as the temperature 
of the specimen. In all cases tie specimens 
were slowly brought to temperature in 2 to 
24} hrs. by a current not exceeding by more 
than 25 per cent. that required to maintain the 
test temperature. The test temperature was 
normally maintained within +3 to +4 deg. C. 
for at least 30 min. prior to starting the appli- 
cation of load, thus making certain of thermal 
equilibrium. 

Fatigue Tests—The repeated load tests at 
elevated temperatures were made in two 
rotating-spring fatigue testing machines designed 
in the Fatigue Laboratory of the University of 
Illinois and operating at speeds of 2,500 r.p.m. 
This type of constant strain machine was used 
because the specimen is stationary and its tem- 
perature can thus be measured accurately by 
means of attached thermocouples. At frequent 
intervals during a test the machine was stopped, 
the clamp loosened and the load checked. In 
this manner the load was kept practically con- 
stant throughout the entire test. In all cases 
the specimen was brought nearly to the test 
temperature by a current slightly in excess of 
that required to maintain the temperature 
desired. The current was then reduced and the 
specimen reached the test temperature by the 
time loading was completed. At the higher 
temperatures great care was taken to prevent 
creep from causing any of the measured deflec- 
tion. One division of the dial on one machine 
represented a maximum stress of 166 Ibs. per 
sq. in. at the smallest section of the specimen; 
the other machine had a similar constant. The 
normal variation during a test was 0.5 divisions 
and never exceeded 3 divisions. 
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Fic. 2.—DIAGRAMMATIC SKETCH OF FURNACE 
AND WIRING FOR SHORT-TIME TENSION 


The furnace was calibrated and adjusted so 
that the temperature variation from the mean 
over a 1-in. length containing the critical section 
of the specimen did not exceed +3 deg. C. in 
most cases and in no case exceeded +5 deg. C. 
The temperature of the furnace was maintained 
within a range of +4 deg. C.; the No. 12 wire 
chromel-alumel thermocouple leading to the 
recorder and controller was placed near the 
inside wall of the furnace to provide the most 
sensitive control. The temperature of the speci- 
men was determined by means of a calibrated 
chromel-alumel thermocouple made of No. 34 
wires carefully attached to the specimen at its 
smallest section. In each test a second thermo- 
couple was placed at a distance of 0.5 in. from 
the smallest section of the specimen in order 
to check the temperature gradient. The tem- 
perature variation of the specimen at each 
thermocouple rarely exceeded a range of +1.5 
deg. C. during the progress of a test. 


Test Data and Results 

Static Tests.—The tensile strengths determined 
from the short-time tests are shown in Fig. 4, 
the stress for the notched specimens being based 
on the area at the root of the groove. Although 
the tensile strength values for the notched speci- 
mens are frequently slightly less than the values 
for unnotched specimens, the differences in 
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Fatigue and Static Load Tests 


almost all cases are less than the variation 
between several values for the same type of 
specimen tested at the same temperature. Con- 
sequently it is felt that no significant difference 
is observed between the strengths of unnotched 
and notched (circumferential V-groove) speci- 
mens for temperatures in the range from room 
temperature to 1,100 deg. F. (593 deg. C.) 
Fatigue Tests—The S-N (stress-number of 
cycles to failure) curves for the repeated-load 
tests at all temperatures used are shown in 
Fig. 3 and the endurance limits are tabulated in 
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Fic. 3.—S-N DtaGRAMS FoR COMPLETELY 
REVERSED CYCLES OF BENDING STRESS. 


Table I. (Although the terms “ endurance limit 
of unnotched specimens ” and “ endurance limit 
of notched specimens” are used in this report, 
it should be noted that the endurance limit of 
the material is obtained from the tests of un- 
notched specimens.) It should be noted that 
the stresses used for the notched specimens are 


TaBLe I.—Endurance Limits. 


Endurance limits, Ibs. per sq. in. 

Tem 

— Notched.* 
deg. C. Unnotched. 
Gross area. Net area. 

Room 20,000 17,000 20,400 
148 _ 17,000 20,400 
266 18,000 16,000 19,200 
371 21,600 19,000 22,800 
434 23,000 17,000 20,400 
527 14,500 14,000 16,800 
648 6,000 6,000 7,210 


* Notch consists of a’ transverse hole whose diameter is 
0.10 the diameter of the specimen. 


based on the gross area, no allowance having 
been made for the material removed in forming 
the hole. All endurance limits are based on at 
least 20,000,000 cycles of stress and in all but 
one case the difference between the stress in 
the last specimen that broke and the endurance 
limit did not exceed 1,000 Ibs. per sq. in. It 
will be observed that the endurance limits for 
the notched (0.032-in. diameter hole) specimens 
are only slightly less than for the unnotched 
specimens at all temperatures except 1,200 
deg. F. (648 deg. C.), and there the endurance 
limits have a common value. Attention is called 
to the fact that specimens tested at 3,000 to 4,000 
bs. per sq. in. above the endurance limits broke 
at relatively small numbers of cycles; this means 
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that any overloading, even though it is for a 
relatively small number of cycles, may lead to 
an early failure. 

The endurance limits plotted against tempera- 
ture are shown in the lower part of Fig. 4. It 
should be noted that here the endurance limits 
for the notched specimens are plotted using both 
the gross and the net cross-sections in com- 
puting the stresses. A comparison of the data 
for the unnotched and the notched specimens 
can be made even though the specimens did not 
come from the same casting. From data not in- 
cluded in this report a variation of 3,900 Ibs. 
per sq. in. was found in the tensile strengths of 
similarly located specimens in three castings. 
This variation is no greater than the variations 
found for strengths of specimens taken from 
casting No. 7 and tested at room temperature 
(see Fig. 4). Thus a comparison of the endur- 
ance limits for the unnotched and notched speci- 
mens can be made without regard for any sig- 
nificant difference in the material of the two 
castings from which the specimens came. 

The shapes of the temperature-endurance 
limit curves are quite similar to the shape of 
the temperature-tensile strength curve except for 
what appears to be an unusually high value of 
endurance limit for unnotched specimens at 
850 deg. F. (454 deg. C.). This causes the 
“hump” in the curve for endurance limits to 
be at about 800 deg. F. (426 deg. C.), whereas 
the greatest tensile strength was obtained at 
700 deg. F. (371 deg. C.). The fact that the 
curve for endurance limits based on net areas 
coincides so closely with the curve for the un- 
notched specimens indicates that the stress con- 
centration factor is unity for all temperatures 
used. 

The endurance ratios, which are the average 
values of the endurance limits of unnotched 
and notched, based on net cross-section, speci- 
mens for any temperature divided by the aver- 
age tensile strength of all specimens tested at 
that temperature, are listed in Table II. An 
average value of 0.44 is obtained. The value 
of tensile strength at 454 C., given in Table II, 
is interpolated from the curve in Fig. 4; the 
value for 1,200 deg. F. (648 deg. C.) is extra- 
polated from the values up to 1,100 deg. F. 
(593 deg. C.). The maximum variation from the 
average value of the endurance ratio is + 9 per 
cent. The practically constant value of this 
ratio leads to the belief that the material was 
relatively metallurgically stable at all tempera- 
tures used and for the time involved in the tests. 

The specimens subjected to high temperatures 
for long periods of time, maximum of about six 
days, in the fatigue tests underwent slight scal- 
ing. The scaling may account for a_ small 
amount of the decrease in endurance limits at 
temperatures above 800 deg. F. (426 deg. C.), 
but in view of the fact that there was no scaling 
in the short-time tension tests and that the 
endurance ratio is so nearly constant for all 
temperatures (see Table II), the decrease 
apparently is accounted for by inherent weaken- 
ing of the material due to the high temperature. 


Conclusions 


From a study of the data in the tables and 
of the figures, the following conclusions regard- 
ing the tests of a high-strength cast iron at 
elevated temperatures can be reached: — 

Short-Time Static Tension Tests—{1) A cir- 
cumferential V-groove had very little effect on 
the tensile strength at temperatures ranging 
from room temperature to 1,100 deg. F. (593 
deg. C.). In other words, the stress concentra- 
tion factor under these conditions was practic- 
ally unity. (2) The average tensile strength of 
all specimens, notched and unnotched, varied 
from 49,000 Ibs. per sq. in. at room tempera- 
ture to 45,000 Ibs. per sq. in. at 300 deg. F. 
(148 deg. C.) to a maximum of 49,500 Ibs. per 
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sq. in. at 700 deg. F. (370 deg. C.), 2: d to only 
26,000 Ibs. per sq. in. at 1,100 “:3. F. (593 
deg. C.). 

Fatigue Tests in Bending—{3) A transverse 
hole had no effect upon the fatigue strength of 
the high-strength cast iron tested for any tem-| 
perature ranging from room temperature to 
1,200 deg. F. (648 deg. C.), provided that the 
stresses in the specimens containing the holes} 
are calculated on the basis of the net cross. 
section at the holes. 

(4) The endurance limit for completely re. 
versed cycles of bending stress as determined 
from unnotched and notched specimens, based 
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Fic. 4.—STRENGTH-TEMPERATURE CURVES. 
on net cross-section, varied from 20,200 Ibs. per 


sq. in. at room temperature to 19,500 Ibs. per! 
sq. in. at 300 deg. F. (148 deg. C.), to a maxi- 


mum of 22,500 Ibs. per sq. in. at 800 deg. F.9 


(428 deg. C.), and to 6,500 Ibs. at 1,200 deg. F. 
(648 deg. C.). 

(5) The endurance ratio, that is, the ratio of 
the endurance limit for completely reversed 
cycles of bending stress to the tensile strength, 
has an almost constant value of 0.44 for tem-| 
peratures ranging from room temperature to 
1,200 deg. F. (648 deg. C.). (6) The maximum 
static and fatigue strengths occurred at approxi- 


TaBLE II.—Comparison of Endurance Limits and 
Tensile Strengths. 

Average endurance limit 
at a given temperature 
Average tensile strength at 
the same temperature 


Endurance ratio = 


Average Average 

Temperature,| endurance tensile Endurance 

deg. C. limit, strength, ratio. 

Ibs.per.sq.in.*|Ibs. per sq.in. 
Room 20,200 48,400 0.42 
148 .. 19,400 45,000 0.43 
260 .. 18,600 46,500 0.40 
370 .. 22,200 50,200 0.44 @ 
454 .. 21,700 44,800 0.48 
537 .. 15,700 33,200 0.47 
648 . 6,600 16,500 0.407 
Average = 0.4 i 


* Average of endurance limits of unnotched specimens| 
and of notched specimens, based on net cross-section. 
+ Extrapolated from 1,100 deg. F. (593 deg. C.). 


mately 700 deg. F. (371 deg. C.), and both 
strengths decreased rapidly at higher tempera- 
tures. 


American Research Laboratories 


The seventh edition of the directory “ Industrial] 
Research Laboratories of the United States” gives) 


2,264 companies operating research and develor 
ment laboratories, and contains the names of 591} 
companies not listed in the last edition in December, 
1938. The directory is published as Bulletin No. 
104 of the National Research Council, 2101 Cor 
stitution Avenue, Washington, D.C. The compila 
tion represents information furnished as a result 
of a survey of 8,200 corporations. 
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The Institute of Vitreous Enamellers 


DISCUSSION OF PAPER ON TITANIUM OXIDE AT 
BIRMINGHAM TECHNICAL MEETING 


At the technical meeting which followed the 
annual business proceedings at’ Birmingham, 
Mr. W. Todd presided. Mr. S. G. Tinsley, 
B.A., B.Sc. (British Titan Products Company, 
Limited, Billingham), read his Payer entitled 
“The Applications of Titinium-Oxide in 
Vitreous Enamels” (see “ruundiy Trade 
Journal” for November 6 and December 4). 


DISCUSSION 


Mr. G. H. Apsotr congratulated Mr. Tinsley 
on having put so much information in a useful 
form. What Mr. Tinsley had said included a 
summary of work which had been done in 
various places at different times, much of it 
hitherto unpublished. At the same time he 
felt some reference was due to the American 
work on the use of titanium in enamels, and 
he would couple it with the name of R. D. 
Landrum, who published in the Journal of the 
American Ceramic Society of 1920 an im- 
portant Paper on the subject. The results 
Landrum had obtained represented, he thought, 
the first systematic study of additions of 
titanium, of necessity in the form of rutile, to 
vitreous enamels. Mr. Abbott said he did not 
wish to suggest the results described by Mr. 
Tinsley were not original work, because he be- 
lieved that no considerable reference had pre- 
viously been made to the opacification of 
enamels by titanium oxide. Mr. Tinsley had 
put it on record for the first time. 

Mr. Abbott said he would be glad if Mr. 
Tinsley could say something on the possibility 
of using titanium oxide in ground coat enamels. 
He wondered, for example, if Mr. Tinsley had 
ever tried to make a soft, acid-resisting ground 
coat. 

Further, Mr. Abbott said he had that morn- 
ing been struck by a leading article in the 
“Manchester Guardian” on the subject of the 
citizen and the State. The writer had argued 
that the citizen was becoming a little bewildered 
by the multiple and variegated appeals made 
to him, and was looking for the clear and 
concrete. Mr. Abbott felt that some members 
might agree with him that enamellers particu- 
larly were becoming bewildered by the same 
different appeals made to them, not so much 
for the clear as for the opacified. On the one 
side they were urged not to make their own 
frit, that it would be a better proposition to 
buy it, and on the other not to use tin oxide 
because zirconia was much better. Now Mr. 
Tinsley had come along and made a strong 
case for using neither tin oxide nor zirconia, 
but titania. And so the poor enameller, who 
had little time to sort out all the new research 
was apt to feel rather bewildered and _ be- 
leaguered by the various appeals made to him. 
He felt, however, that the Paper would make 
a strong appeal to them. 

Replying to Mr. Abbott, Mr. TINSLEY said 
that he had not tried titanium oxide in ground 
coats, but it promised to be an interesting line 
of investigation, particularly as the books said 
that it was not possible to use it in this con- 
nection. With regard to the continual influx 


of new materials into vitreous enamelling tech- 
nique, and the new uses of old ones, which 
were the result of research, he hoped that the 
bewilderment of the vitreous enameller was not 
quite so bad as Mr. Abbott had portrayed. 
Actually, a situation such as this was a sign 
of virility and progress in any industry. 


Comparative Workability 

Mr. A. G. READ asked whether an enamel 
opacified with titanium oxide would be as 
workable as one containing tin oxide. 

Mr. TINSLEY said he did not think the ques- 
tion was a fair one. There was such a large 
range of enamels opacified with tin oxide that 
he did not think any direct comparison was 
possible, and in any case, ease of working de- 
pended more on the composition of the frit 
than on the added opacifier. However, enamels 
of this type have been used in the large-scale 
production of hollow-ware for the past few 
years, and ease of working is all important in 
the enamelling of this class of article. 

Self-Opacifying Frit 

Mr. R. J. SLAwson, referring to self-opacify- 
ing frit, asked whether that was not, perhaps, a 
dangerous method of producing opacity. He 
wondered whether there was any likelihood of 
a bad surface being caused if the firing time 
was unduly prolonged. The lecturer had stated 
that titanium accentuated the bad colour caused 
by iron. Had the lecturer, or anyone else, tried 
to adopt the method adopted by the glass manu- 
facturer to avoid the trouble, i.e., by the use of 
decolorisers? One type of decolorising was by 
the use of such materials as manganese, which 
formed a colourless compound with the iron; 
another was by the addition of cobalt, which 
acted in a purely physical manner. 

In answer to Mr. Slawson, MR. TINSLEY said 
he did not look upon this type of opacification 
by crystallisation as a process of devitrification. 
He always regarded the term devitrification to 
signify the crystallisation of the glass as a whole. 
Here it was merely a crystallising out from the 
glass as the mother liquor, as it were, of tita- 
nium oxide from some form of solution or 
combination. Whether that was the case or 
not, he did not get the effects of devitrification 
in enamels. He had fired enamels as long as 
fifteen minutes without loss of gloss, but that 
did not mean to say that the effect feared by 
Mr. Slawson might not result eventually. With 
regard to colour, he did some work some time 
ago on the colour developed in titanium frits 
of the non-opacifying type—an ordinary acid- 
resisting enamel. He tried various additions. 
The oxidising agents as a class were very effec- 
tive, and so was a small addition of antimony. 
Manganese was not very effective. Cobalt was 
used to a certain extent to rectify colour in 
vitreous enamels by physical means. The com- 
pounds selected by the glass industry were used 
to correct the green coloration given to glass 
by iron in its reduced form. Here the colora- 
tion was brown, the iron being in an oxidised 
form. 


Mr. S. R. READ said it was suggested thai if 
they ground too finely, it would cause cracking 
and crawling. His experience was that a tita- 
nium frit ground finely did not crawl as an 
ordinary frit would ground to the relative fine- | 
ness. 

Mr. TINSLEY said it depended on what was | 
meant by fine grinding. In personal experience, 
frits of the K212 type ground to less than 1 per | 
cent. on 325 mesh, fired perfectly with no sign § 
of crawling. 


Brightness versus Application Weight 

Mr. A. BIDDULPH, speaking on the subject of 
brightness versus application weight, said the 
lecturer reproduced a graph with figures of re- 
sults obtained in 1937, which was no doubt good 
practice at the time. That was four years ago, | 
however, and opacity values had risen consider- 7 
ably since then. It was a comparison of tita- 7 
nium enamels with enamels as they were four 7 
years ago. The speaker questioned whether the 
word “ brightness” here did not mean opacity. f 
Did it not mean whiteness rather than bright- f 
ness? Brightness, he thought, was usually taken | 
to be specular gloss, whereas the matter, really, 7 
of whiteness was reflectivity or opacity. Hef 
asked whether the opacity values given on? 
page 22 of the preprint were arrived at with/ 
white light, or colour filters, because the use 
of filters would make some difference to the 
values. 

MR. TINSLEY, in reply, said he wished to make 
it clear that the curve shown on the graph re- 
ferred to was not meant to cast any aspersion 
on the particular enamel produced by the Ferro © 
Enamel Corporation. He would be very in-7 
terested to see the curve for a modern super- | 
opaque enamel plotted alongside that for K212." 
As it was, the curve in the “ Manual of Porce- | 
lain Enamelling” was the only one for a com-/ 
mercial enamel he had encountered in the) 
literature. The reflectance values were taken 
with white light, and, in talking about bright- 
ness, he meant the figure obtained for percent-| 
age reflectance of white light. 


Control of Crystal Size 

Mr. W. THomas asked whether Mr. Tinsley! 
could give the meeting any further information) 
on the control of crystal size, whether by com-/ 
position, temperature of melting, or otherwise; } 
also as to the optical effect of the larger or} 
smaller crystals. 
Mr. TINSLEY said he regretted that he had no” 
direct measurements on that point. From the? 
results of opacity determinations on many types? 
of frit showing opacity by recrystallisation, it? 
would appear that the particle size of the/ 
titanium oxide was uniform, and very fine} 
indeed, possibly at the optimum size of 0.3 to® 
0.5 micron. X-ray analysis has subsequently| 
confirmed that the recrystallised titanium oxide) 
is in the rutile crystalline modification inj 
frit K212. The effect on opacity of variation 
in particle size of the opacifier is fully discussed} 
in Dr. Martin’s Paper. 


Dry Process Application 
Dr. G. T. O. MARTIN welcomed the friendly) 
rivalry between different opacifiers, which hej 
said resulted in progress. They might get im-j 
provements from most unexpected sources. Mr. 
Tinsley had referred to the fact that with frits 
of the type K212 one had to be very careful 
(Continued on page 12.) 
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Montmorillonite in Porcelain Enamel 
Slips 


By F. J. ZVANUT, Ferro Enamel Corporation 


The name “ bentonite’ covers a broad range 
of clays derived from volcanic ash and com- 
prising chiefly of the minerals montmorillonite 
(Al,O;.5SiO,+ Aq) and beidellite (Al,O0,.3Si0. + 
Aq).' According to a recent article’ there are 
two distinct types of bentonite:—({1) Those 
that swell enormously when wetted; and (2) 
those that swell no more than ordinary plastic 
clay. For the past 15 years such deposits as 
exist in the Fort Benton formation in the Black 
Hills of Wyoming and South Dakota, have 
supplied the type 1 bentonite for use in the 
enamel industry. These bentonites are of fairly 
recent geologic age, from Upper Cretaceous to 
Tertiary, and have the appearance of ordinary 
buff-coloured impure clays. The type 2 ben- 
tonites often have little resemblance to the 
original clay type; they are usually of much 
earlier geologic age (in some cases Ordovician), 
and through heat or pressure, or perhaps both, 
have been converted into material of a shaly 
nature. 


Function of Bentonite in Enamel Slips 


The bentonite used by the enamel industry 
does not represent an impressive tonnage, as it 
is seldom used in amounts greater than 6 ozs. 
per 100 Ibs. of frit. Its primary functions are 
to improve the suspension quality of ground 
coat slips and to increase the dry film strength 
of the bisque cover coats, thereby reducing 
tearing in the fired enamel. However, it did 
not take long for the enamellers and laboratory 
technicians to discover that even these small 
amounts of bentonite added to the mill could 
be the cause of serious trouble in the form of 
black specks, blisters and pinholes. It was 
found that the bentonites varied in impurities 
from shipment to shipment and with the source 
of supply, and that, while these impurities 
existed in seemingly negligible percentages in 
the enamel slips, the blistering and black-speck- 
ing conditions that arose from time to time were 
directly attributable to them. 

For many years the enamellers struggled be- 
tween “the devil and the deep blue sea,” as it 
were, trying to get the maximum benefits from 
bentonite while keeping the defects at a mini- 
mum. It was found that sieving the bentonite 
through fine mesh screens by either wet or dry 
methods removed a large part of the defect- 
producing impurities, and in some extreme cases 
it was necessary to resort to such tedious opera- 
tion to provide enough clean benterite to keep 
the enamel shop going. 

With the advent of the very viscous zirconium 
opacified enamels, the defects, particularly blis- 
tering and pinholing, were magnified to the point 
where it was almost impossible to produce ware 
that would pass inspection standards. It was 
only natural, then, that in the course of their 
search for a more suitable material, investiga- 
tors turned their attention to the type 2 ben- 
tonites. 


Nature of Montmorillonite 


Montmorillonite is mined from a white shale- 
like deposit in Texas. The _rock-like 
masses are crushed and _ pulverised in 
continuous mills which produce the cream- 
white powdered clay sold principally as 
a bleaching agent in the oil industry. The 
chemical analysis of the white montmorillonite, 


(*) Clay Minerals and Their Identity.’ C. S. Rossand P. F. 
Kerr, Journal of Sedimentary Petrology, Vol. 1. No. 1, May. 1931. 
(*)}Bentonite,” Anon.,Cer. Ind Vol 34, No. 10, pp. 54-55 (1939), 


shown in Table I, is very similar to analyses of 
typical bentonite. 


TABLE I,—Composition of Bentonite. 


Montmoril- Bento- 

| lonite. nite. 

| Per cent. Per cent. 
SiO, . 61.4 66.90 
Al.O, 15.74 15.26 
Fe,0, 0.67 2.92 
TiO, 0.17 0.11 
CaO 0.90 0.46 
MgO 2.58 2.26 
Na,O 0.46 te 
Li,O « — 
Ign. loss 17.52 9.60 

100.04 | 100.05 


Ceramic tests have shown that the white 
montmorillonite fires to an excellent white 
colour comparable to kaolin clays. When 
washed on a 200-mesh sieve, the residual 
materials found in bentonite have been identi- 
fied as calcite, gypsum, feldspar, traces of 
quartz, volcanic glass, biotite and zeolite, while 
the montmorillonite residue is composed almost 
entirely of unground particles of clay material. 


Effect of Impurities on Enamels 


To check the effect of these residue impur- 
ties, millings were made in which the residues 
were added directly to the zirconium opacified 
enamel in amounts up to one-eighth per cent. 
The concentrated additions of mineral impuri- 
ties from bentonite produced exaggerated blister- 
ing and numerous black specks in the fired 
enamel, whereas the residue from the mont- 
morillonite produced no blisters and no black 
specks. 

Microscopic examination of the defects 
showed clearly that the biotite mica and other 
black mineral impurities in the bentonite caused 
the black specks, but the cause of the blistering 
was not definitely established until tests with 
calcium carbonate additions had been made. 
From the analysis of bentonite, it was calcu- 
lated that if all the CaO existed in calcite, 2 ozs. 
of bentonite added to a 100-lb. mill would fur- 
nish 0.03 oz. of calcium carbonate. 

Accordingly three millings were compared; 
in the standard only clay was used, in the second 
2 ozs. of bentonite was added per 100 Ibs. of 
frit, and in the third 0.03 oz. of calcium car- 
bonate was added per 100 Ibs. of frit. It was 
found that while the standard milling produced 
a normal enamel, the milling containing the 
calcium carbonate produced blistering of the 
same order as that containing the bentonite. 
Similar tests with calcium sulphate produced no 
blistering. The disastrous effect of minute 
quantities of calcium carbonate in milled enamel 
was readily apparent, and the evidence indicates 
that the calcium oxide present in the mont- 
morillonite analysis must exist as some harm- 
less calcium mineral, inasmuch as absolutely 
no blistering results when montmorillonite or 
montmorillonite residues are used in millings of 
zirconium opacified or other enamels. 


Montmorillonite as a Suspending Agent 
_ The suspension power of the montmorillonite 
is approximately half that of bentonite. In other 
words, where it is common practice to use 2 ozs. 
of bentonite per 100 Ibs. of frit, 4 ozs. of mont- 
(Continued at foot of next column.) 
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(Concluded from page 10.) 


about what was added at the mill; otherwise the 
colour might be upset. 


He wondered whether | 


the lecturer had used such enamels for dry | 


process work. As to _ decolorising, 
opacity must be lost because if the colour due 
to titanium or otherwise was produced by 


some 


absorption of so much light other than the 7 


yellow which preponderated, if something was 
added which was thought to cancel that out it 
was going to absorb some of that which was 


reflected, so that one got a double absorption. | 


So much light would be absorbed that one got | 


into the region where some of the reflectance 
was lost. With regard to the expression of the 
fineness of grinding, he thought that the method 
generally recommended based on slip volume 
was vague from the point of view of investiga- 
tion, but it was practically universally used in 
practice and was very good for comparative 
measurements. 
according to the definitions adopted by the 
International Commission on Illumination, it 
was the word to use in such a case, and corre- 
sponded to reflectance. The colour and the 
brightness expressed completely the light reflect- 
ing properties of an enamel. The colour of a 


As to the word “ brightness,” | 


yellow and a brown might be the same, the only ; 
difference being the brightness, so that bright- 7 
ness was very important in coloured enamels © 


also. 
Mr. TINSLEY, commenting on Dr. Martin's 
remarks, agreed that if they attempted to 


neutralise colour in a physical way they were § 


bound to lose brightness, for grey is the result, 9% 
The grey.colour of very cheap 


and not white. 


glassware is often very obvious, for example. | 


Similarly, the cold blue-white of 
“blued” with cobalt oxide, might give the im- 


enamels | 


pression of a “purer” white, but their bright- 4 


ness is usually quite low. 


Closing the discussion, the CHAIRMAN ex- © 


pressed the thanks of the meeting to Mr. 
Tinsley for his Paper and contributions. 


welcomed, he said, the reference that Mr. 


Tinsley had made to the work that lay before 

the enamelling industry in the post-war period. © 
Reference was made to the subject at the | 
Council meeting held earlier in the day, and he | 
thought they would send a representative to a | 
Committee that had been formed to consider | 


the development of enamel finished sheet for 


architectural purposes in this country 
mediately after the war. : 
Mr. Tinsley having returned thanks, the 


meeting closed. 


Cuban Manganese 


As a result of increased United States demand, | 


development of Cuba’s manganese deposits is being 


sharply accelerated. Production of manganese ore | 


in Oriente Province, the leading producing area, is 
estimated to have reached 20,000 tons during April. 
The manganese ore concentration plant in El 
Cristo, operated by the Cuban Mining Company, 
is said to be the largest in the world, producing 
about 360 tons of 50 per cent. manganese a day. 
Many Cuban firms and individuals are exploiting 
manganese deposits, the aggregate output of which 
is said to approximate that of the monthly pro- 
duction of the Cuban Mining Company. Man- 
ganese ore is also produced in the provinces of 
Pinar del Rio and Las Villas; the erection of a 
concentrating plant in the latter province is being 
considered. 


(Concluded from previous column.) 


morillonite must be used to produce equiva- 
lent suspension. Settling tests made in the 
laboratory have verified this observation. It is 
interesting to note further that in practice it 
has been found that ground coats set up with 
montmorillonite drain better and hold their set 
longer than the same ground coats set up with 
bentonite. 


He © 


im- | 


JA 


| 
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UCO CYLINDER IRONS 


Foundrymen who have to meet high-duty 
specifications are more than half-way to their 
requirements if they start in the cupola with 
UCO Cylinder Irons. 


These are virgin irons, low in carbon and 
silicon. They have not been remelted, nor has 
scrap or steel been added. UCO Irons possess 
the well-known excellent Hematite characteristics. 
Because they are machine cast they are 100% 
usable iron, without sows, and free from adhering 
sand. 


UCO Irons give strong, close-grained and 
uniform castings, free from porosity, resistant 
to wear and to heat, easily machined. 


Write for a copy of “Workington & — rmeunre 
Distington Hematite Irons,” Ref. W.220, \ lil 
which gives analyses and properties of  Gumuisip 
UCO grades. 


WORKINGTON IRON & STEEL CO. 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


Telephone: Workington 206 Telegrams: “Mosbay" Workington 
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The Week’s News in Brief 


Trade Talk 


STEWARTS AND Li.oyps, LIMITED, have removed 
their West End office from Shell-Mex House to 
Brook House, Upper Brook Street, London, W.1. 

THE BRITISH ELECTRICAL ExPoRT COMPANY, 
LimITED, is being wound up voluntarily. Miss 
Jessie Turner, 65, Vincent Square, London, S.W.1, 
is the liquidator. 

THE MINisTRY OF LaBoUR states that on Decem- 
ber 1 the official cost of living index figure was 
101 points above the level of July, 1914, compared 
with 100 points on November 1. 

ASKED IN the House of Commons if he would 
allow extra rations of cheese to ironstone miners, 
Major Lloyd George said that the case of these 
workers was not considered to justify the grant 
of the special ration. 

THE BOARD OF TRADE has made the Export of 
Goods (Control) (No. 41) Order, 1941 (S.R. & O. 
1886). The terms of this Order make it clear that 
the requirement of an export licence for the export 
of iron and steel castings, forgings, stampings and 
pressings extends only to such machinery parts as 


are not covered by other headings in the Export 
Control List. 


THE BOARD OF THE INSTITUTE OF PHysics has 
appointed a Planning Committee with the following 
terms of reference: “To watch and to advise the 
Board on matters affecting physics and physicists. 
including their education and training, and on post- 
war planning.” Close contact will be maintained 
with the participating societies of the Institute, 
namely, the British Institute of Radiology, the 
Faraday Society, the Physical Society, and the 
Royal Meteorological Society, as well as with 
other bodies concerned with the application of 
physics to industry. 

DURING AN ADDRESS at a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, 
Dr. A. Caress, of 1.C.I. (Plastics), Limited, said that 
when the war was over it would be possible to 
mention numerous new applications where light 
weight, electrical and chemical properties and ease 
of manufacture had pointed to one plastic or an- 
other as the only possible solution. Originally, 
plastics had been used as substitute materials, but 
there was a growing use of plastics, not as a sub- 
stitute, but because they were specially adapted to 
the application, and sometimes because they were 
the only materials for a novel use. The use of 
plastics in engineering would continue to develop. 

UNDER BOARD OF TRADE ORDERS which come into 
force on January 6, export control is extended to 
cover further types of metal manufactures and 
machinery. Licences will, in future, be required 
to export the following classes of goods to all 
destinations:—Wrought hollow-ware of a_ kind 
commonly used for domestic purposes, manu- 
factured wholly or mainly of iron and _ steel: 
appliances, apparatus, accessories and requisites for 
sports, games, gymnastics or athletics, wholly or 
mainly of metal: bookbinders’ machinery; printers’ 
machinery. Machine tools, the exportation of 
which, without licence, was prohibited to all 
destinations, may, in future, be exported without 
licence to destinations within the British Empire. 

IN THE STARCH AND DEXTRINE (CONTROL) ORDER. 
1940 (S.R. & O., 1940, No. 2144), the sale or 
purchase otherwise than by retail of starch or 
dextrine is prohibited except under permit. The 
Minister of Food has now made the Starch and 
Dextrine (Control) Order, 1941, which, besides pro- 
hibiting the sale or purchase otherwise than by retail 
of starch or dextrine except under permit, prohibits 

e use of sago flour, tapioca flour or tapioca 
dextrine except under permit. The Starch and 
Dextrine (Control) Order. 1940, is revoked. Holders 
of stocks of these products are called upon to make 
a_ return of them to the Director of Starch, 
Mussoorie. Colwyn Bav, by whom all permits to 
buy or sell otherwise than by retail any starch or 
dextrine or to use any sago flour, tapioca flour or 
tapioca dextrine will be issued. Application must 
be made for Form MFST.47 to the Control or 
trade organisation from which the consumer re- 
ceives his allocations. The new Order came into 
force on December 15 last. 

AFTER TO-DAY, JANUARY 1, no one will be able to 
put in hand without a licence any building repair 
work (including repair of war damage), mainten- 
ance, decoration, redecoration, construction, recon- 


struction, alteration, demolition or protection of 
premises against hostile attack if the cost, including 
wages, will exceed £100. This is an extension of 
the existing control over work of construction, re- 
construction and alteration. If the total cost of 
the operations exceeds £100 a licence to carry out 
the work must first be obtained from a Regional 
Licensing Officer of the Ministry of Works and 
Buildings. In addition, no work as above men- 
tioned (including maintenance) may be carried out 
on any single property if the cost, together with 
the cost of any other work carried out on that 
property during the twelve months immediately 
preceding, exceeds £100 unless a licence has been 
obtained. The twelve months’ period will be 
reckoned as the twelve months immediately pre- 
ceding the date of application. 


Personal 


Mr. JoHN BUTLER, who before joining H.M. 
Navy, was sub-editor of the “Foundry Trade 
Journal,” has now been commissioned as a Sub- 
Lieutenant, R.N.V.R. 

Mr. Joun SHAW, late of Sheffield, an honorary 
life member of the Institute of British Foundrymen, 
has changed his address from Romsey, Hants, to 
28. Phrosso Road, Worthing. 

Dr. C. C. PATERSON has been elected a director 
of the General Electric Company, Limited. Dr. 
Paterson went to the G.E.C. in 1919 from the 
National Physical Laboratory to establish, and act 
as director of, the research laboratories of the 
company. 

Mr. W. H. TELFER has been elected chairman 
of the board of directors of Coltness Iron Com- 
pany, Limited, in succession to the late Mr. J. 
Hamilton Houldsworth, D.L.. J.P. Brigadier 
H. W. Houldsworth was elected a director of the 
company. 

Mr. F. Lioyp has been appointed to represent 
the Board of Trade as a deferment officer on 
Sheffield District Man Power Board. Mr. Lloyd 
is a director of Ibbotsen Bros. & Company. 
Limited. Globe Steel Works, Sheffield, who have 
seconded him for the post. 

Mr. J. W. PENIcuD, a Cornishman long resident 
in Paris. where he conducted a business as a 
furnace designer, has written to us saying that he 
and his son have been interned for the last 18 
months at the Grande Casevne. St. Denis (Seine). 
His number is 363 and he would welcome letters 
from his many friends in this country. 

Dr. G. G. McDonaLpd was presented on 
December 22 with a wallet of notes from the 
Glassow University Engineering Society on the 
occasion of his departure to take over the P.N. 
Russell Chair of Mechanical Engineering at 
Sydney University. Dr. McDonald, who was 
assistant lecturer in the engineering department of 
Glasgow University for the past 13 years. was 
recently awarded a gold medal by the Institution 
of Shipbuilders and Engineers in Scotland for an 
outstanding Paper. He received his practical train- 


ing with G. & J. Weir, Holm Foundry, Cathcart, 
Glasgow. 


Reports and Dividends 


—e in brackets refer to the previous financial 
year. 
Anti-Attrition Metal—Dividend of 5%. 
George Kent—Interim dividend of 3% (same). 
Banister Walton—Interim dividend of 5% (same). 
we & Elliot—Final dividend of 15%, making 
% 


Engineering & Lighting Equipment—lInterim divi- 
dend of 4% (6%). 

A.C.E. Machinery—Final dividend of 124%. 
making 20% (same). 

Wellman Smith Owen Engineering—Interim divi- 
dend of 5% (same). 

Dunswart Tron & Steel Works—Final dividend 
of 8% on the ordinary shares. 

John Holrovd & Company—Profit, £51,850 
(£61,488): dividend of 20% (15%). 

J. Samuel White & Company—Final dividend of 
74% (849%), making 124% (same). 

Union Steel Corporation (of South Africa)—Final 
dividend of 5%, making 8% (same). 
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Aston Construction Company—Trading loss for | 
the year to September 30 of £1,841; credit balance © 
forward, £8,317 (£10,158). F 

Wyndham’s Marine Patents (1928}—Profit to © 
March 31 of £1,226 (loss £1,708), leaving the debit 
balance at £44,528 (£45,754). 

Power-Gas Corporation—Profit for year to Sep- © 
tember 30, 1941, £90,026 (£64,701); to reserve, 
£10,168 (£12,940); taxation, £60,000 (£25,000); divi- 
dend of 10% (same), with a bonus of 24% (same); 
forward, £27,903 (£26,795). ; 

Round Oak Steel Works—Net profit for the | 
year to June 30, after N.D.C., £46,106 (£62,830); 
income tax, £33,000 (£38,000); War Damage distri- 
butions, £6,678; dividend on the 6% preference — 
stock, £3,075; forward, £19,899 (£16,545). (Meeting, 
December 29, 1941.) 


Obituary 


Mr. JoHN NorRMAN GILLIES, assistant shipyard — 
manager to S. P. Austin & Son, Limited, Sunder- 


land, has died. He served his apprenticeship with | 
the firm. i 


THE DEATH occurred on Christmas Eve of Mr. 
Harold Butler, M.B.E., J.P., chairman and manag- 
ing director of the Butler Machine Tool Company, 
Limited, of Halifax. He was 66 years old. 

Mr. C. H. RIGLEy, of Nottingham, died recently 
in his 46th year. He was a director of William 
Rigley & Sons, Limited, Railway Wagon Works, 
Bulwell Forest, Nottingham, and the youngest of 
the four brothers who control that firm. 


NEWS HAS BEEN RECEIVED of the death on active 
service of Sergeant W. Dodds, wireless operator, 
R.A.F., who had been formerly reported missing 
following operations. He was 21 years of age, © 
and was on the staff of the Clyde Alloy Steel! 
Company until he joined the R.A.F. almost two 
years ago. 


WE REGRET to announce the death on Decem- 
ber 12 of Mr. Louis Ingram, of the Ingram- 
Richardson Manufacturing Company, Beaver Falls, 
Pennsylvania, U.S.A. Mr. Ingram was very well 
known in the enamelling industry in America, and 
also in this country, where he had extensive ex- 
perience in the industry before going to the United 
States. The Ingram-Richardson Manufacturing 
Company’s plant was one of those visited in 1938) 
by the party of enamellers from this country. : 

IN APPRECIATION of the late Mr. J. DESCHAMPS,!| — 
Mr. G. Ernest Wells writes: I had known him 
for over twenty-five years and during that period © 
I had always found him the same, a pleasant mix- 
ture of personal charm, straightness of purpose, 
scientific knowledge and technical skill. Although ~ 
not originally destined for the foundry (he was 
educated at Liege University as a mining engineer),? 
he took to the making of steel castings like a duck 
to water and all his efforts were directed to thef 
improvement of the product and of the steel used) 
in its manufacture. He was a most interesting] 
conversationalist, his knowledge of a whole range! 
of subjects being encyclopedic, but his first and) 
last love was steel castings and you, whose business) 
it is to keep advised of all technical progress, will 
not need me to tell you of the success of his efforts? 
He was liked and admired by all with whom he 
came in contact, whether as colleagues or com: 
petitors. and, as for me, I feel a sense of personal 
loss which words cannot describe.” 


FROM JOHANNESBURG, South Africa, comes the 
news of the death of Mr. Andrew Chalmers 
McColm, Deputy-Director of War Supplies an¢ 
general manager of the South African Iron & 
Steel Industrial Corporation of South Africa. Mr! 
McColm went to South Africa at the age of 20 
being employed by the Cape Railway. After ath 
years’ service with the South African railways, ht 
was appointed secretary of the Electricity Suppl 
Commission. He held important positions in the 
railway service. being chief assistant to the genera! 
manager, Sir William Hoy, and acting as secretar 
to General Louis Botha in the field in the last war) 
He also took an important part in drafting at 
Aviation Bill. He rose still higher in Empir 
affairs when he was appointed commercial managé 
of the Iscor Iron and Steel Works of Pretoria whet 
they were founded ten years ago. The concert 
grew rapidly, and Mr. McColm was finally ap 
pointed general manager. Employing thousands ¢ 
hands, these great works at the beginning of tl 
war were an important factor in the war eflort 
South Africa. His death has been a great loss 
the Dominion of South Africa. 
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CHELFORD 


FOR THE PRODUCTION of all types of 

castings—iron and steel or non-ferrous 
—employing green-sand or dry-sand 
moulding processes—there is a G.R. sand 
to suit your requirements. From unlimited 
resources, geographically situated to meet 
the needs of the Industry, and selected from 
the most reliable geological deposits in the 
country, G.R. can supply both naturally- 
bonded and synthetic sands of uniform 


MOULDING SANDS 


Yorkshire. Bramcote. 
South Cave. Hensall. 
Zenith. Thanet, 
Levenseat. Mansfield. 


BRAMCOTE 


York Yellow. 


cons | for every purpose 


quality to meet your needs. G.R. silica 
sands.also are held in high repute and are 
produced in a variety of grades and 
supplied in both a washed and unwashed 
condition. A system of close technical 
supervision is exercised in order to main- 
tain the supply of consistent and reliable 
sands. A _ representative list is given 
below (further particulars will be sent 
on request). 


SILICA SANDS 


Chelford. Levenseat. 
K.L. Maximum. 
Minimum. Somerford. 
Stormy. South Cave. 


Leighton Buzzard. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. 


TELEPHONE 31113 (6 LINES) 
G.P.26 


FIREBRICKS: Glenboig Special, Glenboig Special Crown, 

Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, \ 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 

ACID-PROOF REFRACTORIES: Obsidianite, Losol. 


Compositions. 


INSULATION: Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS: Sintex, Durax, Pyrolyte. PLASTICS: Durax, Rotaline, 
Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 
SILLIMANITE: Tank Blocks, Bricks and 
Cements. SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


There can be no doubt that the year 1942 will 
be a most exacting period for the iron and steel 
industries. The war situation precludes more than 
a small amount of business being negotiated with 
other than priority consumers and producers have 
also to adjust their outputs in order to cope with 
in the most satisfactory 
manner possible. Progress in this respect has been 
“7 gratifying during the past few months, but 
still further development will be necessary so that 
delivery bey may be reduced to the minimum. 
Iron and steel makers have every reason to be 
proud of the results they have achieved in the 
national interest and the indications are that their 
contribution to the war effort will be even greater 
in the coming year. 


Pig-lron 


MIDDLESBROUGH—The demand for iron for 
steelmaking purposes has assumed such proportions 
that there is no longer any possibility of ironmakers 
on the North-East Coast being able to resume pro- 
duction of common foundry iron. In pre-war days, 
of course, output of this material was appreciable 
in this district and considerable tonnages were 
despatched to the Midlands and Scotland in addi- 
tion to local users. Conditions having changed, 
however, it is now necessary for foundry iron users 
to seek elsewhere for their requirements and they 
are obtaining all they need from furnaces in the 
Midlands. Basic iron output is at a high level, 
but there is no surplus after steelworks’ demands 
have been met. Hematite continues to be in short 
supply and is very carefully controlled, distribution 
being restricted to consumers engaged on vital work 
who cannot make do with alternative grades. In 
such cases adequate tonnages are being sent for- 
ward, as the Control have large stocks available. 


LANCASHIRE—In normal times deliveries of 
pig-iron are often suspended over the Christmas 
Tecess, but this year such was not the case except 
in a few instances. Owing to the pressing demand 
for castings holidays were curtailed to the bare 
minimum. Heavy foundries are well booked up 
ahead and they have covered their pig-iron require- 
ments up to the end of April. Machine-tool manu- 
facturers and electrical engineers are operating to 
capacity, but the same cannot be said of textile 
machinists and accessory concerns. Light-castings 
makers and many jobbing foundries are working 
only from hand-to-mouth, although some of the 
latter connected with the machine-tool trade are 
fairly well placed for business. 


MIDLANDS—Foundries which are not procur- 
ing work for Government departments, such as the 
light-castings foundries, are poorly situated as 
regards new business, as trade in other directions 
is severely curtailed. Domestic castings are not 
required very much for the war machine and makers 
are not permitted to produce on a large scale for 
any other home or export business which might 
be available. Thus, demand for high-phosphorus 
iron from this source is below the normal level, 
although a certain amount of this type of iron is 
passing into the hands of the heavy engineers, who 
are incorporating it in their mixtures to make up 
for the deficiency of other grades. Heavy engineers 
are practically fully occupied on Government con- 
tracts, while jobbing foundries also are sharing 
quite freely in this type of work. Increased ton- 
nages of low- and medium-phosphorus irons are 
coming to hand, while the supply of refined 
qualities has also improved, so that the shortage 
of hematite is now rather less keenly felt. 


SCOTLAND—It is hardly to be expected that 
the New Year will bring with it happier conditions 
for the light foundry trade, as, unless there is an 
influx of Government business, it is certain that 
the trade will remain quiet, and there is not yet 
any indication of official work being found for 
this section in sufficient volume to counteract the 
decline in other outlets. Light-castings foundries 
are able tc secure all the high-phosphorus iron 
they need from the English Midlands. There has 


lately been an improvement in deliveries of low- 
phosphorus iron, but there is a ready market fo~ 
all the tonnages which come to*hand. Marine and 
foundries’ demands are very substan- 
tial, as most of these concerns are briskly employed 
on urgent orders. 


Coke 


It has recently become necessary for some con- 
sumers of foundry coke to eat into their stocks to 
some slight extent, owing to fresh deliveries falling 
behind schedule. The position is not at all sericus, 
however, and should be rectified in the near future. 
In any case, most users are in possession of big 
stocks, so that they would be able to maintain 
operations for a lengthy period should there be a 
serious hold-up of supplies. Supplies at the coke 
ovens are very satisfactory. 


Steel 


Qualities of steel needed by the armaments and 
munitions works, etc., are in great and ever- 
increasing demand and to meet this pressure addi- 
tional units of production are being brought into 
service as speedily as possible. These are the 
results of plans made some months ago to cope 
with the situation and, all being well, production 
of alloy steels will be materially increased before 
the year is very old. Structural steel, joists, sec- 
tions, etc., are still on the quiet side, with delivery 
dates much better than was the case at certain 
periods of last year, and constructional engineers 
and other buyers are getting their requirements 
satisfied quite promptly in most cases. Many steel- 
works could take on more business for the first 
period of the New Year, especially for heavy 
joists and sections. The heavy trades are taking 
up big tonnages of plates, with every prospect of 
there being larger demands in the future. Gal- 
vanised and plain sheets are quite well absorbed in 
most directions, but requirements are lower than 
they were at the corresponding period of last year. 


Scrap 


It seems that the strenuous efforts now being 
made to increase the collection of home-produced 
scrap metal are resulting in considerable supplies 
being delivered to merchants, but there is a definite 
shortage of suitable labour to prepare the scrap 
for use in the furnaces. It is to be hoped that the 
authorities will deal with this situation at an early 
date. Most foundries are well placed at the 
moment for supplies, but larger deliveries of certajn 
grades would be appreciated. 


Metals 


COPPER—In common with other war factories 
copper working-up industries lost little time for 
Christmas and New Year holidays, so that there 
was a constant demand for supplies. Stocktaking 
activities which normally interfere to a consider- 
able degree with production at this juncture are 
now being carried out with the minimum of lost 
time. It is understood that a scheme for 
an electrolytic copper refinery to be established 
in this country for the treatment of scrap and 
residues has been deferred for the time being. 


TIN—The London Metal Exchange is still con- 
sidering a communication which it received last 
week from the Ministry of Supply regarding the 
requisitioning of tin. A price of £259 10s. per ton 
has been suggested by the Ministry. Meanwhile, it 
is understood that the Ministry of Supply has sold 
to consumers at a provisional price of £275 per 
ton, delivered works. The position of tin supplies 
in the United Kingdom is undoubtedly quite 
encouraging, despite the news from the Far East. 
But the American situation may give rise to concern 
and it is possible that requests for a resumption 
of tin exports from Great Britain to the U.S. will 
be received. Tin-mining operations in Cornwall 
have been somewhat spasmodic for many vea 
past, but it seems possible, with the difficult situa- 
tion in the East, that some expansion may be made, 
especially with those mines which have been able 
to maintain working up to the present time. In 
the case of old workings it would. of course, be a 
long period before efforts would bear fruit. 

The evacuation of Ipoh, the Malayan tin centre. 
was announced from Singapore on Monday, and 
follows the withdrawal from Penang. It is believed 
that the “scorched earth” policy was carried out 
at Penang before evacuation, the tin smelting works 
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being completely destroyed. The tin deposits in 


the vicinity of Ipoh are mainly alluvial, and, with 


the exception of the Tronoh mine, were all 
originally worked on the “opencast” system by 
wealthy Chinese “ towkays.” With the advent of 
machinery and British-controlled companies un- 


economic methods gradually disappeared, however, | 


and pumps and haulage gear replaced man-power 
in raising water and ore from the huge pits. Later, 
dredging became the cheapest and best way of re- 
covering tin, even from areas already mined. 
Japan’s annual tin requirements under war condi- 
tions are between 15,000 and 20,000 tons, her own 


Foundry 


tin smelting capacity being sufficient to satisfy only T 
about one-third of her needs. But Japan has now 

a supply of more than 25,000 tons per annum of @waartip 
tin in ore at her disposal, of which, roughly, 20,000 § 

tons are mined in Thailand and French Indo-China. 3, am 
In the past the bulk of this ore has been refined Te 
at Penang and Singapore smelting works, now 

said to have been destroyed. Thus, the additions to 
Japanese tin supplies through the occupation of @ Pus 
Indo-China, Thailand, and Northern Malaya will ]% subscrip 
be of little practical value until she can set up 

new smelters. 

SPELTER—The Control authorities have inti- 7 
mated that the new scrap regulations have so far 
had the effect of conserving an appreciable tonnage 7 
of virgin metals. This is very encouraging, more | 
so perhaps in regard to copper than zinc. No} Tr 
doubt zinc consuming works will be even more || 1 
briskly employed this year than ever before, and 7 
the strain on Empire production will be corre- 
spondingly increased. 

LEAD—Urgent requirements of lead are being Major 
readily satisfied, but less and less of the metal 7 
is being distributed to non-essential consumers. © 
This trend will doubtless be accentuated as the New a 
Year develops. Dea 

tre 

SCRAP—Large quantities of non-ferrous scrap 
metal are now being absorbed into industry, thus |) pinming 
relieving the difficult position which has obtained 2-3 
for months past and also saving a_considerable © test Mi 
tonnage of virgin metals. Every effort is being ove 
made to encourage “the proper use of scrap.” § — 

|» London 
Middles 
Applications for Trade Marks } ,,** 

The following applications to register trade marks 4 wot 
appear in the “Trade Marks Journal” :— ) Scottish 

CORRONIZED "—Metal springs, wire, sheets, 
rods, pipes and tubing, cables, castings, etc. STAN- |) _ . 
DARD STEEL SPRING COMPANY, c/o Stevens, Lang: 
ner, Parry & Rollinson, 5 to 9, Quality Court) "“.: 
Chancery Lane, London, W.C.2. B South / 

LENFERITE ”"—Electric furnaces. JOHN A. GREY anc 
& PARTNERS, LIMITED, Bush House, Strand, Lon- fF 
don, W.C.2. FF 

“CLyoTocoK ”"—Drain valves. A. MURRAY 
WILSon & Company, Livingstone Street, Clydebank, 
Dumbartonshire. 

EROLINE "—Vitreous enamelled iron signs. pair, 
MeEaD, McLean & ComMPANy, LIMITED, 14, Cockspur 
Street, London, S.W.1. Lincoln 

“* QuaFINE “—Electrodes for electric arc welding. 
QuasI-ARc COMPANY, LIMITED, Grosvenor House, 

Park Lane, London, W.1. : 

Mirroip "—Elecirodes for electric arc welding. Preside 
Quasi-Arc ComPANy, LIMITED, Grosvenor House, Set 
Park Lane, London, W.1. 

“ KENNAMETAL "—Cutting and shaping tools. 
GeEorGE H. ALEXANDER MACHINERY, LIMITED, 82, Bir 
Coleshill Street, Birmingham, 4. 3 

TANOBIUM "—High-temperature metal alloys. 
B.B.H. (Lonpon), Limrrep, Upper Downing, Whit- F 
ford, Nr. Holywell, North Wales. 

THRUSTAT "—Thermostats. BRITISH THERMO Preside 
STAT LIMITED, Teddington Works, Wind 
mill Road, Sunbury-on-Thames, Middx. Acting 

“J. H. ROBERTSON ”—Machinery, machine tools, 
aircraft engines, etc. JoHN HoGG ROBERTSON, 1, 
Albemarle Street, Piccadilly, London, W.1. : We 

ERMA "—Machines for repairing and recondi- Presid. 


tioning operations; air compressors, etc. ERMA, 
LimiteD, Exhibition Grounds, Wembley, Middx. 

“ PREMALOY "—Alloys not of precious metal and 
cutting and shaping tools. 


ham, 4. 


“ SANWEST "—Electrical integrating and precision | 


meters, instrument type transformers, etc. SANGAMO 
Limrtep, Great Cambridge Road, Enfield, 
iddx. 


Georce H. ALEXANDER 
MACHINERY, LIMITED, 82, Coleshill Street, Birming- > 


reta 
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